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PREFACE. 


The object, scope, and design of this Work, together with the 
motives that induced us to commence it, are all detailed in 
the Introductory Essay. 

It will be seen that we anticipated considerable difficulty 
in our proposed attempt to establish the genera and species 
of the ‘Flora Indica* on a sound and philosophical basis, 
and to unravel their synonymy. ^ The result has proved that 
we underrated the difficulties of the task, for the number of 
plants described is very mucli smaller than we hoped to have 
accomplished, and in many of the genera the species are not 
satisfactorily limited. This has arisen from many causes, to 
two of the most important of which, as suggestive of improve- 
ments that may be introduced into botanical science, we shall 
briefly allude. 

In the first place, a critical study of the vast number of 
well-selected specimens that we possess of most of the plants, 
has enlarged those already extended views of the variability 
of species which we have professed in our Introductory Essay. 
In every case, the more specimens we examined, and especially 
if taken from different individuals, the greater the difficulty 
in framing diagnoses. This has shaken our confidence in the 
sufficiency of the descriptions we have drawn up from few spe- 
cimens ; and it proves that the characters of exotic plants. 



VI PREFACE. 

in systematic works, being unavoidably those of individuals, 
and not of species , have been far too much relied on as afford- 
ing means of identification. 

The other great obstacle has been the immense number of 
works, and especially of periodicals, we have had to consult : 
120 authors* names are attached to the 430 species described, 
and the completion of the * Flora Indica* will require a re- 
ference to upwards of 1000 volumes. We would now there- 
fore call the attention of our fellow-botanists to the fact, that 
the time is rapidly approaching, when the difficulty of ob- 
taining access to the necessary periodicals must render the 
effectual study of botany impossible ; and that the practice of 
naturalists sending their several papers to different periodi- 
cals, and above all to local ones, or to such as embrace many 
branches of science, is one of the greatest obstacles to the 
study of natural history in the present day. We have found 
it impossible to obtain access to several journals of local or of 
ephemeral interest, and it would be well if isolated naturalists 
paused before they sought to establish such, or to send their 
contributions where they must be inevitably overlooked. 

After a careful review of the state of botanical literature, in 
this country at any rate, we have no hesitation in saying that 
the Transactions of well-established Associations for the fur- 
therance of natural science, diffuse most effectually the labours 
of naturalists. This is because these societies are supported 
by persons whose interest it is to disseminate their publica- 
tions at the smallest possible delay and cost ; and, what is of 
great importance, all papers communicated are subjected to 
a system of supervision before publication, which ensures their 
being worthy of it. 

Wc need not say, that while urging the propriety of cen- 
tralization within reasonable limits, we are far from wishing 
to sec the natural and physical sciences entirely separated. In 
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a large scientific community there is always a Society esta- 
blished for the furtherance of* such researches as have a very 
wide-spread interest, not confined to the branch they especi- 
ally illustrate, nor even to the class of sciences under which 
they rank : but researches of such importance are necessarily 
rare, and the Transactions in which they are embodied are 
universally accessible. 

It is the intention of the Authors to continue the ' Flora 
Indica/ one of them in the Hookerian Herbarium, the other 
at the Calcutta Botanic Gardens. The propriety, however, 
of pursuing the attempt to complete the history, etc., of each 
Indian genus and species, is, in the present state of science, 
very doubtful. Considering how little is accurately known 
of the outlines of Indian Botany, and how extensive our ma- 
terials are, it may be better to ensure accuracy in the most 
important identifications only, and to omit quoting such works 
as are not worth referring to. In this we shall be guided by 
the opinions of those botanists who may honour us by con- 
sulting our labours critically. 
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INTRODUCTORY ESSAY. 


In the following pages it is our intention not only to explain 
the objects of the Flora Indica, and our reasons for under- 
taking it, but also to dwell upon a considerable number of 
topics having a direct bearing upon the study of Systematic 
Botany, and upon the correct appreciation of which must de- 
pend the progress which the student may make in this de- 
partment of science. As however the principal aim of our 
labours is to further the study of Botany in India, we shall 
confine ourselves as much as possible to those points which 
it is more particularly essential for the Indian botanist to 
understand well, and we shall illustrate them by a reference 
to the plants of that country. The chief subjects treated of 
in this Essay will therefore be : — 

1. The object, scope, and design of the Flora Indica, and 
our motives for undertaking it. 

2. General considerations connected with the study of sys- 
tematic and descriptive botany. 

8. The influence of variation, the origin of species, specific 
centres, hybridization, and geographical distribution, on the 
views taken by ourselves of species, and of the right maimer 
in which they should be treated, and in which their affinities 
should be developed. We consider these theoretical points 
to be inseparable from a philosophical study of plants, and 
we believe it to be essential that systematic authors should 

b 
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explain the principles by which they are guided in the execu- 
tion of similar works to this. 

4. An historical summary of the labours of our predecessors 
in Indian botany, whether as authors or collectors, and some 
account of the materials at our disposal. 

5. A sketch of the meteorology and climate of India, the 
excessive complexity of whose seasons offers the most formi- 
dable obstacle to the student's appreciation of the prominent 
features of its vegetation. 

6. An attempt to divide the area embraced in the Flora 
Indica into physico-geographical or geographico-botanical dis- 
tricts. This is intended to serve the double purpose of giv- 
ing a slight sketch of the physical characters and vegetation 
of these provinces, and of adopting such a carefully-selected 
system of nomenclature, as shall be available for assigning 
intelligible localities to the species in the body of the Flora, 
and such as may be easily committed to memory, or found 
with little trouble on any map. We have long deplored the 
defective geographical nomenclature adopted in almost every 
work treating of the Natural History of India, and the fact 
that u E. Ind." or “ Ind. Or." is considered in most cases suf- 
ciently definite information as to the native place of any pro- 
duction found between Ceylon and Tibet, or Cabul and Sin- 
gapur ; and we hope that the present attempt to remedy so 
important a defect will be received with indulgence. 

I. Object, scope , and design of the Flora Indica. 

Our object, in the work here commenced, is to present a 
systematic account of the vegetable productions of British 
India, arranged according to natural principles, and based upon 
a careful examination of all the materials within our reach. 
Besides the descriptions of the Orders, Genera, and Species, all 
matters of importance connected with anatomical, structural, 
morphological, and physiological points, will, wherever it is 
practicable, be treated of, and in other cases pointed out as 
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subjects worthy of future attention. Geographical distribu- 
tion, and the effect of climate, soil, and exposure, have been 
made the objects of our special study, and will in all cases be 
particularly noted. With regard to economic botany, it is 
obviously impossible to do more than briefly enumerate, under 
their respective species, the various products which have been 
used in the arts : for detailed accounts of their value, we must 
refer our readers to the many excellent works on those sub- 
jects, which have been published by Indian botanists. 

Our work is intended to facilitate the progress of econo- 
mists, by supplying their great desideratum, a critical descrip- 
tion of the plants which yield the products they seek. We 
have had a considerable experience both in medical and eco- 
nomic botany, and we announce boldly our conviction, that, 
so far as India is concerned, these departments are at a stand- 
still, for want of an accurate scientific guide to the flora of 
that country. Hundreds of valuable products are quite un- 
known to science, while of most of the others the plants are 
known only to the professed botanist. The mass must indeed 
always remain so : just as the refinements of the laboratory 
and the calculations of the mathematician must ever be mys- 
teries to the majority of manufacturers and navigators, whose 
operations are based on the sciences in question. It is a mis- 
take to suppose that it can be otherwise ; or that those who 
are engaged in forwarding a science so extensive and abstruse 
as philosophical botany, can command the time to become so 
familiar with the details of the commercial value of vegetable 
products, as to be safe referees on these subjects. On the 
other hand, it is equally a mistake to suppose that those who 
devote themselves to the collection of economic products, can 
possess the experience and botanical knowledge necessary to 
render their identifications of tropical plants trustworthy in 
the eyes of men of science*. It is therefore as a strictly 

* For proof of this we hare only to refer to the pages of any book on me- 
dical or economic botany ; and to the fact, first indicated in these pages, that 
the celebrated Bikh Poison, about which so much has been written, is produced 
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scientific work that we offer this commencement of the Flora 
Indiea to the public ; but though the advancement of abstract 
science is indeed its primary object, yet as we yield to none 
in our estimate of the value of economic botany, we confi- 
dently trust that, as pioneers in this department also, our 
labours will be found of material service. 

On this account we need scarcely offer an apology for our 
partial use of Latin, which is necessary, as well for economy 
of space, as because we are labouring for the benefit of Con- 
tinental botanists as well as English ones, and because we 
write under a sense of the obligation the former have ren- 
dered us, by having published in Latin (instead of French or 
German, or still less familiar languages) the many valuable 
memoirs on economic and scientific Indian botany, which we 
owe to their exertions. When the flora of India is established 
on a scientific foundation, it will be desirable that a compen- 
dious English version of such a work as ours should be pro- 
vided for the use of those who do not pursue science for its 
own sake, but yet are desirous of availing themselves of its 
results : at present such an undertaking would be premature. 

Had it been possible to take up the economic plants of 
British India by themselves, and to present a history of them 
to the English reader, we should at once have devoted our- 
selves to the task, with the certainty of obtaining an amount 
of encouragement which a so-called paying work is sure to 
command, but which one of a more scientific nature is not 
thought worthy of receiving. We should however only be 
deceiving the public, were we to propose a scheme which, in 
the present deplorably backward state of scientific Indian bo- 
tany on the one hand, and the confusion of Indian economic 
botany on the other, is literally impracticable. Dr. Boyle's 
great work, published twenty years ago, is the only one on 
Indian plants that attempts to combine practical with scien- 
tific botany ; but five volumes of its size would not bring the 

in the Himalaya by the common Aconifatm Napellus of Europe and North 
America) as well as by other species of the genus. 
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subject there treated of up to the present state of our know- 
ledge : the difficulties have increased fourfold, from scientific 
botany hot having advanced pari passu with the economic 
branch ; and so long as the plants themselves remain unde- 
scribed, it is obviously impossible to recognize what are useful, 
or so to define them that they shall be known by characters 
that contrast with those of the useless. Our principal aim 
however being purely botanical, the most insignificant and 
useless weed is as much the object of our attention as the 
Teak, Sal, and Tea: in the vegetable kingdom, and in the 
great scheme of nature, all have equal claims on our notice, 
and no one can predicate of any, its uselessness in an eco- 
nomic point of view. 

Every one who has studied Indian plants, whether for eco- 
nomic purposes or for those of abstract science, must have 
felt the want of a general work which should include the 
labours of all Indian botanists, to be a very serious incon- 
venience. Our own experience in India has convinced us of 
this; for we found it impossible to determine the names of 
many of the most ordinary, and, in an economic point of view, 
often most valuable forms ; and every day's additional expe- 
rience in the preparation of this volume has served to show 
more and more clearly, that whilst such a work is wanting sa- 
tisfactory progress is impossible. At present the student has 
'to search in general systematic works, for the descriptions 
of species ; and as all of these are imperfect, a multitude of 
scattered papers must be consulted for the additions which 
have from time to time been made. These too have unfor- 
tunately so often been published without reference to preced- 
ing works of a similar nature, that the same plant has been 
described as new by many successive botanists, ignorant or 
neglectful of the labours of their predecessors. 

A general flora of India must comprise a careful study of 
all previously published materials, so as to blend them into an 
harmonious whole, and to establish Indian botany on a secure 
basis of observation and accurate description. Such a task is. 
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however, the labour of a lifetime, and although we have un- 
dertaken its commencement, we cannot hope to bring it to a 
conclusion; our progress in it must depend entirely upon cir- 
cumstances at present beyond our control; but we have no 
doubt that when we are compelled to abandon the undertak- 
ing, the necessity for the completion of such a work will in- 
duce some one to follow in our steps, and to lend a helping 
hand to the compilation of a further portion of so indispen- 
sable an aid to botanical research. 

We should however be wrong, were we to convey the im- 
pression that this arduous undertaking has wholly originated 
with ourselves : on the contrary, the conviction has for some 
years been general among botanists, that the collections accu- 
mulated in this country were so ample, that the time had 
fully come for the preparation and publication of a Flora In- 
dica; and when it was known that we had returned from 
India with large and important materials, we were invited 
by all the most illustrious names in the science to combine a 
revision of the labours of our predecessors with the publica- 
tion of our own discoveries. Many of our friends considered 
that for such an undertaking we possessed greater advantages 
and facilities than had ever before been available to any bo- 
tanist. Our collections were most extensive, having been 
formed over a very wide extent of country, with a knowledge 
of the great variability of species, of the chief forms of which 
we were desirous of making our specimens illustrative ; they 
were moreover accompanied by an extensive series of draw- 
ings and dissections from the life, and by voluminous notes, in- 
dicative of distribution, habit, structure, etc. It was known 
that we intended to distribute our plants, which ought not to 
be done without a carefril examination, for the purpose of de- 
termining their names. During this examination much of the 
most laborious part of the preparation of a flora must neces- 
sarily be undergone; and we were urged to put our results 
on record for the benefit of science. Nor must we omit, in 
the enumeration of the advantages we enjoyed, a free access 
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to the rich herbarium and library of Sir William Hooker, and 
its vicinity to a metropolis containing other collections (espe- 
cially the Walliehian Herbarium) indispensable to an Indian 
botanist. 

Under a combination of so many favourable circumstances, 
we felt it our duty to undertake the task proposed to us. Not, 
however, having at our command the necessary funds, the sub- 
ject was brought before the British Association at the meeting 
of 1851, and being most favourably received by its members, 
the Directors of the East India Company were strongly memo- 
rialized on behalf of an undertaking in which it was expected 
that they would feel the deepest interest. In reply to this re- 
commendation, the Court declined promoting the object, but 
expressed a willingness to take its merits into consideration 
on its completion. The President of the British Association, 
in communicating to us this answer, at the same time inti- 
mated to us the hopes of his colleagues that we should at 
least commence the work. This we did, but, we must con- 
fess, with a feeling of discouragement, for the imfavourable 
answer of the Court materially retarded our progress, our pri- 
vate resources not being sufficient to provide such assistance 
as would have relieved us from the mechanical labours of ar- 
ranging, distributing, and writing tickets, which have in con- 
sequence hitherto occupied more than three-fourths of our 
time. The difficulty of the task has also far exceeded our an- 
ticipations, as wc were not prepared for so large a proportion 
of Indian plants proving identical with those of other parts 
of the world. This has obliged us, in every large genus, to 
have recourse to a critical study of the European, Siberian, 
Chinese, and Japanese floras, which has elucidated results to* 
tally unexpected by ourselves and fellow -botanists, and at the 
same time of extraordinary interest and importance to the 
science of Botanical Geography. 

As we are anxious to render each portion of the work as 
complete in itself as possible, and are desirous of enlisting in 
the cause such of our fellow-botanists as may be willing to 
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work up those Natural Orders with which they are most fa- 
miliar, the Flora Indica, when completed, will probably con- 
sist a series of monographs. In the commencement now 
offered to the public, we have arranged the principal Natural 
Orders in the mode of sequence usually adopted in systematic 
works, altering the places of a few of the smaller ones, whose 
botanical affinities we conceive to have been misunderstood. 

We consider it important that the Flora Indica should em- 
brace as wide an area as possible, as we are firmly convinced 
that no species can be properly defined, until it has been ex- 
amined in all the variations induced by those differences in 
climate, locality, and soil, which an extensive area alone af- 
fords. As also the flora of an area cannot be worked out 
without a knowledge of the botany of the countries surround- 
ing it (with which it has many plants in common), it follows 
that the greater the area embraced, the more fully will it il- 
lustrate the habits, forms, and variations, of the species com- 
prised within it. For this reason we have extended the limits 
of our Flora from Persia to the Chinese dominions. 

II. General considerations connected with the study of 
Systematic Botany . 

It may seem almost chimerical to look forward to a time 
when all the species of the vegetable world shall have been 
classified upon philosophical principles, and accurately de- 
fined ; and it must be confessed that the present state of de- 
scriptive botany does not hold out much prospect of the reali- 
zation of so very desirable an object. This, we think, is in a 
great measure due, not to any want of students willing and 
anxious to take up the subject, but rather to a gradually in- 
creasing misapprehension of the true aim and paramount im- 
portance of systematic botany, and of the proper mode of 
pursuing the study of the laws that govern the affinities of 
plants. We are therefore desirous, at the outset of a work 
which is devoted to these subjects, of explaining our views on 
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them ; and as we trust that our work will fall into the hands 
of many beginners who are anxious to devote themselves use- 
fully to the furtherance of botanical science, but who have not 
an opportunity of acquiring in any other way its fundamental 
principles, we shall make no excuse for dwelling at some length 
on the subject. We are also anxious to refute the too com- 
mon opinion (which has been productive of much injury to 
the progress of botany) that the study of system presents no 
difficulties, and that descriptive botany may be undertaken by 
any one who has acquired a tolerable familiarity with the use 
of terms. 

There can be no doubt that any observant person may rea- 
dily acquire such a knowledge of external characters, as will 
in a short time enable him to refer a considerable number of 
plants to their natural orders ; though even for this first step 
more knowledge of principles is required, than to make an 
equal advance in the animal kingdom : but to go beyond this, 

• — to develop the principles of classification, to refer new and 
obscure forms to their proper places in the system, to define 
natural groups and even species on philosophical grounds, and 
to express their relations by characters of real value and with 
a proper degree of precision, demand a knowledge of morpho- 
logy, anatomy, and often of physiology, which must be com- 
pletely at command, so as to be brought to bear, when neces- 
sary, upon each individual organ of every species in the group 
under consideration. To follow the laws that regulate the 
growth of all parts of the plant, especially the structure of 
stems, the functions of leaves, the development and arrest of 
floral organs, and the form, position, and minute anatomy of 
the pollen and ovule, and to trace the whole progress of the 
)vule and its integuments to their perfect state in the seed, 
sught all to be familiar processes to the systematic botanist 
vho proceeds upon safe principles; but no progress can be 
aaade by him who confines his attention cliiefly to the modifi- 
cations of these organs in individual plants or natural orders. 

To many all this may appear self-evident, and we should 
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feat to be censured for stating truisms, did not the annals of 
natural science present too many instances of the reckless- 
ness with which genera, orders, and even so-called natural 
systems, have been instituted by tyros without the smallest 
practical acquaintance with structure and affinities. We do 
not refer merely to the vagaries of a Rafinesque, a Bowditch, 
or a Blanco, though a botanist so eminent as Endlicher has 
thought it necessary to encumber his pages with characters of 
genera which must remain for ever enigmatical, unless some 
happy chance should make us acquainted with the specimens 
of the authors ; we have in view more well-meaning persons, 
who have the progress of science at heart, but who, by defec- 
tive definitions and erroneous classification, crowd our books 
with imperfectly defined genera and with groups and subdi- 
visions of no practical value. A knowledge of tlie relative 
importance of characters can only be acquired by long study ; 
and without a due appreciation of tlieir value, no natural group 
can be defined. Hence many of^the new genera which are 
daily added to our lists rest upon trivial characters, and have 
no equality with those already in existence. A proneness to 
imitation leads to a gradual increase in their numbers, with- 
out a corresponding increase of sectional groups. Indeed, 
even when the sectional groups are well defined, and the ge- 
nera in themselves natural, a too great increase in the number 
of genera is detrimental, by keeping out of view those higher 
divisions which are of greater importance. The modem system 
of elevating every minor group, however trifling the characters 
by which it is distinguished, to the rank of a genus, evinces, 
we think, a want of appreciation of the true value of classifica- 
tion. The genus is the group which, in consequence of our sys- 
tem of nomenclature, is kept most prominently before the mind, 
and which has therefore most importance attached to it*. 

* We may make our meaning more clear by a few examples.* The genus 
JFVctw is surely more natural than the subgenera Eogonotrophe, Covellia , Uro- 
stigma, into which it has been subdivided. So with the genera Anemone , He- 
dgotis, Erica, Andromeda, and others which have been split into many by 
modern botanists. Mr. Brown has, in all his works, laboured to keep this 
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The rashness of some botanists is productive of still more 
detrimental effects to the science in the casj of species; for 
though a beginner may pause before venturing to institute a 
genus, it rarely enters into his head to hesitate before pro- 
posing a new species. Hence the difficulty of determining 
synonymy is now the greatest obstacle to the progress of 
systematic botany; and this incubus unfortunately increases 
from day to day, threatening at no very distant period so 
to encumber the science, that a violent effort will be ne- 
cessary on the part of those who have its interests at heart, 
to relieve it of a load which materially retards its advance- 
ment. The number of species described is now so very great, 
and the descriptions are scattered through such a multitude 
of books, that even after long research it is difficult to avoid 
overlooking much that is already known ; and when botanists 
with limited libraries and herbaria institute new species, it is 
almost certain that the latter will be found to have been 
already characterized To such an extent is this carried, that 
we could indicate several works, in which one half and even 
more of the species are proposed in ignorance of the labours 
of other botanists. Indian Botany unfortunately, far from 
forming an honourable exception in this particular, presents 
a perfect chaos of new names for well-known plants, and inac- 
curate or incomplete descriptions of new ones. 

It must be remembered too that the Linnean canon, by 
which twelve words were allowed for a specific character, is 
now becoming quite inadequate to the requirements of the 
science ; and that the brief descriptions, which are now so ge- 
nerally substituted for definitions, unless prepared with the 
greatest skill, as well as care, and after an inspection of very 
numerous specimens, seldom express accurately the essential 
Characters of a plant. It is indeed becoming more and more 
evident, that in the great majority of instances no definition 
is sufficient to enable inexperienced botanists to determine 

important principle in view, and to impress it upon others ; he has, however, 
failed to check the prevalent tendency to the multiplication of genera. 
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with accuracy the species of a plant, even when the whole genus 
is well known ; much more is this the case in genera, many 
of whose species* are yet undiscovered ; and most of all, in 
those where the forms, though sufficiently well known, are 
liable to much variation. In the last case their determination 
becomes a special study ; and when attempted without access 
to authentic specimens, leads to inextricable confusion, and its 
evil effects are not confined to specific botany, but extend to 
all departments. 

The pages of our Indian Flora will supply numerous illus- 
trations of these remarks, and we would direct the attention 
of those commencing the study to the lesson to be derived 
from these instructive errors ; for where the first botanists of 
tbe day have failed, beginners cannot be expected to succeed. 
It cannot be too strongly impressed upon all students of bo- 
tany, that it is only after much preliminary study, and with 
the aids of a complete library, and an lierbarium contain, 
ing authentic specimens of a very large proportion of known 
species, that descriptive botany can be effectively carried ont ; 
and it would be well for science if this were fully understood 
and acted upon. 

The prevailing tendency on the part of students of all 
branches of natural history, to exaggerate the number of spe- 
cies, and to separate accidental forms by trifling characters, is, 
we think, clearly traceable to the want of early training in 
accurate observation, and of proper instruction in the objects 
and aim of natural science. Students are not taught to sys- 
tematize ou broad grounds and sound principles, though 
this is one of the most difficult processes, requiring great 
judgment and caution ; or, what is worse, they are led by the 
example if not by the precepts of their teachers, to regard 
generic and specific distinctions as things of little importance, 
to he fixed by arbitrary characters, or according to • accidental 
circumstances. As a consequence, the study of systematic 
botany is gradually taking a lower and lower place in our 
schools; and, being abandoned by many of those who are 
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best qualified to do it justice, it falls into the hands of a class 
of naturalists, whose ideas seldom rise above species, and who, 
by what has well been called hair -splitting, tend to bring the 
study of these into disrepute. 

It will generally be found that botanists who confine their 
attention to the vegetation of a circumscribed area, take a 
much more contracted view of the limits of species, than 
those who extend their investigations over the whole surface 
of the globe. This is partly, no doubt, owing to the force of 
bad example; and partly to the fact that the student who 
takes up the study of the flora of his native country, finds 
that the species are all tolerably well known, and that no 
novelty is to be discovered. There is therefore a natural ten- 
dency to make use of trifling differences, from the scope which 
they afford for minute observation and critical disquisition; 
whilst the more close comparison of the few species which 
come under his investigation, leads the local botanist to attach 
undue importance to differences which the experienced ob- 
server knows may be safely attributed to local circumstances. 
To this tendency there can be no limit, when the philosophy 
of system is not understood ; the distinctions which appeared 
trifling to botanists a quarter of a century ago, are at the pre- 
sent day so magnified by this class of observers, that they 
constantly discover novelties in regions which have been tho- 
roughly well explored ; considering as such, forms with which 
our predecessors were well acquainted, and which they rightly 
regarded as varieties*. 

Another result of the depreciated state of systematic bo- 
tany is, that intelligent students, being repelled by the pueri- 
lities which they everywhere encounter, and which impede 
their progress, turn their attention to physiology before they 
have acquired even the rudiments of classification, or an ele- 
mentary practical acquaintance with the characters of the na- 

• Many of the species which have been revived in modem times, were indi- 
cated by Haller, Bay, Toumefort, and other ancient botanists, but were reduced 
to the rank of varieties, when the science was reformed by Linnaeus. 
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tural orders of plants. Unfortunately, in botany, as in every 
other branch of natural science, no progress can be made in 
the study of the vital phenomena except the observer have a 
previous accurate acquaintance with the various modifications 
under which the individual organs of plants appear in the dif- 
ferent natural orders, and such an appreciation of the com- 
parative value, structural and morphological, of these modify 
cations, as can only be obtained by a careful study of the affi- 
nities of their genera and species. Ignorance of these general 
laws leads to misinterpretation of the phenomena investigated 
by the physiologist, and to that confusion of ideas which is so 
conspicuous in the writings of some of the astute physiolo- 
gical observers of the day. 

The modem system of botanical instruction attempts far 
too much in a very limited space of time, and sends the stu- 
dent forth so insufficiently grounded in any branch of the 
science, that he is unprepared for the difficulties which he 
encounters, let his desire to progress be ever so great. The 
history of botanical discovery, and the philosophy of its ad- 
vance, form instructive chapters for the student in any de- 
partment of natural science. In Professor Whc well’s ‘ His- 
tory of the Inductive Sciences,’ the subject is ably sketched 
for the information of the general reader; and it is there 
shown that the most important contributions to the progress 
of the science have been purely physiological questions, in- 
vestigated with consummate judgment by our most eminent 
systematists. We owe to Linnaeus the establishment of the 
doctrine of the sexuality of plants ; and we find by the writ- 
ings of the same great naturalist, that besides foreseeing many 
physiological discoveries, he preceded Goethe in the discovery 
of morphology, a doctrine which, more than any other, has 
tended to advance scientific botany. A third great discovery, 
that of the nature of the ovule, and the relation of the pollen- 
tube to the ovary, received its principal illustration at the 
hands of Brown, our chief systematist, and of Brongniart, also 
a practised botanist 



INTRODUCTORY ESSAY. 


15 


It should not be forgotten, that the relative importance of 
physiology is very different in the animal and vegetable king- 
doms^ In the former, structure and function operate so di- 
rectly upon one another, that the great groups are, to a certain 
extent, defined by well-marked external characters, which are 
at once recognizable by the student, and are familiar, or at 
least intelligible, to those even who have paid no attention 
to natural history. In the vegetable kingdom this is by no 
means the case : the processes of assimilation and secretion 
present but little of that complication which renders the study 
of animal physiology so important ; they are, on the contrary, 
uniform almost throughout its whole extent, and moreover so 
simple in their modus operandi, that this very simplicity pre- 
vents their being rightly understood. In consequence, even 
the two great classes of Monocotyledons and Dicotyledons are 
not distinguishable without considerable practice and study; 
and were we dependent upon actual inspection of the organs 
whence the essential characters of these two groups are drawn, 
for the means of recognizing them, Systematic Botany would 
be an impracticable study. 

Herein lies one great obstacle which meets the beginner on 
the very threshold of his botanical studies : he sees the great 
divisions of the animal kingdom to be recognizable by mere 
inspection, and that familiar characters are also natural, and 
available for purposes of classification : the very names of the 
groups convey definite information, and to a great extent give 
exact ideas. Birds, fishes, reptiles, etc. are all as natural as 
they are popular divisions ; but what have we in the vegetable 
kingdom to guide the student through the two hundred and 
fifty natural orders of flowering-plants? As with a new lan- 
guage, he must begin from the very beginning, and also avail 
himself of artificial means to procure as much superficial 
knowledge of structure and affinity as shall enable him to see 
that there is a way through the maze. Hence the obvious 
necessity of an artificial system of some sort to the beginner, 
who has, at the same time, to master a terminology, which. 
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if not bo complex as that of zoology, is more difficult at the 
outset, from the want of standards of comparison between the 
organs of plants and those he is familiar with in himself as a 
member of the sister kingdom. Applying these remarks to 
practice, the botanical student finds that he has much to un- 
learn at the very outset ; in many cases he has misapplied the 
terms root, stem, leaf, etc., and contracted most erroneous 
ideas of their structure and functions ; while he is startled to 
find that the popular divisions of plants into trees, shrubs, 
and herbs, — leafy and leafless, water and land, erect, climbing, 
or creeping, — are valueless even as guides to the elements of 
the science. 

It is not however to be supposed, because pure physiology 
is of secondary importance to the right understanding of the 
affinities of plants, that botany is therefore a less noble or 
philosophical study than zoology ; since we find anatomy, de- 
velopment, and morphology, occupying a very far higher rank 
in proportion. Being deprived, as he is in most cases, of all 
technical aids to the determination even of the commoner 
exotic natural families, the systematist is compelled to com- 
mence with the knife and microscope, and can never relinquish 
these implements. Systematic Botany is indeed based upon 
development ; and no one can peruse, however carelessly, the 
most terse diagnosis of a natural order or genus of plants, 
without being struck with the variety and extent of know- 
ledge embodied as essential to its definition and recognition. 
Not only are the situation and form, division or multiplica- 
tion, relative arrest or growth, of the individual organs ex- 
actly defined, in strictly scientific and scrupulously accurate 
language, but the development of each is recorded from an 
early stage : the vernation and stipulation of the leaves ; the 
aestivation of the young calyx and corolla, and their duration 
relatively to other organs ; the development and cohesion of 
the stamens; the position and insertion of the anther; its 
pollen; the cohesion or separation of the carpels, and the 
stages of their development from the bud to the mature fruit, 
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and from the ovule to the ripe seed, are all essential points; 
all, however minute, must in many cases be acfcnaUy inspected 
before the position of a doubtful genus canjfr^M^rtamed in 
the Natural System ; and this is not the excepwb*£b*it the rule. 

The necessity for acquiring so extensive a^^detailed a 
knowledge indicates a power of variation in those dlgans from 
which the natural characters are drawn, that defeats any at- 
tempt to render one, or a few of them only, available for the 
purposes of classification ; and hence it is that the study of 
morphology, or the homologies of the organs, becomes indis- 
pensable to the systematist : by this he reduces all anomalies 
to a common type, tests the value of characters, and develops 
new affinities. The number, form, and relative positions of 
organs may supply technical characters, by which observers of 
experience recognize those natural orders under which a great 
number of plants arrange themselves; but a knowledge of 
structure and anatomy alone enable the botanist to progress 
beyond this, and to define rigidly : whilst the study of deve- 
lopment affords him safe principles upon which to systema- 
tize and detect affinities, and morphology supplies the means 
of testing the value of the results, and reveals the harmony 
that reigns throughout the whole vegetable world. 

Physiology, again, is a branch of botany very much apart 
from these : its aim is the noblest of all, being the elucidation 
of the laws that regulate the vital functions of plants. The 
botanical student of the present day, however, is too often 
taught to think that getting up the obscure and disputed spe- 
culative details of physiology, is the most useful elementary 
information he can obtain during the short period that is given 
him to devote to botany*; and that, if to this he adds the scru- 

* As we are writing in the hope of being useful to our medical brethren 
amongst others, we may be excused from remarking here, that it is not to the 
credit of.pur medical curriculum, that, travel where we will, we find the medical 
man deploring his inability to apply the knowledge of botany obtained at his 
college, to aagr useful purpose. The little he has learned about the names and 
functions of organs he might easily have acquired at school, and thus have been 
prepared to devote the whole period of his botanical studies to the practical ap* 

d 
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of a few of the points under a microscope, he has made 
real progress as an observer. This, we maintain, is no more 
botany, than pedjferming chemical experiments is chemistry, oar 
star-gazing, astronomy. A sound elementary knowledge of 
vegetable physiology is essential to the naturalist, and should 
indeed be a branch of general education, as it requires nothing 
but fair powers of observation and an ordinary memory to ac- 
quire it. For the student to confine his attention to this 
knowledge of the vegetable world, and to try and improve 
upon it by crude experiments of his own, undertaken in igno- 
rance of the branches of pure botany we have enumerated, is a 
very rational amusement, but nothing more. 

A review of the progress of the science in England during 
the last fifty years, proves indisputably, that more botanists 
were made by the thorough grounding in classification to 
which all students were formerly subjected, than by the pre- 
sent method of commencing instruction with anatomy and 
physiology, organic chemistry, the use of compound micro- 
scopes, and similar abstruse subjects, which are mysteries to 
the majority of students. The latter are indeed, in too many 
cases, perfectly ignorant of the elements of natural science, 
and require some practical acquaintance with plants and their 
organs, before they can appreciate the relations of the different 
branches of botany to one another, or discriminate between 
what it is essential to understand first, and what is better 
acquired afterwards. ere the elements of science taught at 
schools, this would not be so : we should then have the stu- 
dent presenting himself at the botanical lectures fully prepared 
for the more difficult branches of the science, and for making 
that progress in them for which the professor’s aid is indis- 
pensable. A sound practical knowledge of system we hold to 
be an essential preliminary to the study of the physiology of 

plication of tlie Natural System, as illustrated by medicinal plant# and their 
properties. The botanical class would not then be considered, as it now uni- 
vcwaUy is, as time thrown away, and an interference with the legitimate studies 
of the medical student, —an opinion also shared by many of the professors, 
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plants, — a study which requires also a practical acquaintance 
with organic chemistry, consummate skill in handling the dis- 
secting knife, and command over the microscope, a good eye, 
a steady hand, untiring perseverance, and above all, a discri- 
minating judgment to check both eye, hand, and instrument. 
A combination of these rare qualities makes the accomplished 
vegetable physiologist, and their indispensability gives physio- 
logy its pre-eminence in practice. 

III. Subjects of Variation , Origin of Species , Specific Centres , 
Hybridization and Geographical Distribution . 

It lias been with no desire of obtruding our views upon our 
readers that wc have ventured to discuss these obscure sub- 
jects with relation to Indian plants, but from a conviction, 
that in the present unsatisfactory state of systematic botany 
it is the duty of each systematist to explain the principles 
upon which he proceeds ; and we do it not so much with the 
intention of arguing the subject, as of pointing out to students 
the many fundamental questions it involves, and the means 
of elucidating them. 

To every one who looks at all beneath the surface of de- 
scriptive botany, it cannot but be evident that the word 
species must have a totally different signification in the opinion 
of different naturalists ; but what that signification is, seldom 
appears except inferentially. After having devoted much la- 
bour in attempting to unravel the so-called species of some 
descriptive botanist, we have sometimes been told that the 
author considers all species as arbitrary creations, that he 
has limited the forms he has called species by arbitrary cha- 
racters, and that he considers it of no moment how many or 
how few he makes. So long as this opinion is founded on con- 
viction, we can urge no reasonable objection against its adop- 
tion ; but it is absolutely necessary that the principle should 
be avowed, and that those who think the contrary should not 
have to waste time in seeking for nature’s laws in the works 
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number of species capable of being impregnated even by skil- 
ful management, is very few ; and in nature the stigma exerts 
a specific action, which not only favours and quickens the 
operation of the pollen of its own species, but which resists and 
retards the action of that of another ; so that the artist has 
not only to forestall the natural operation, but to experience 
opposition to his conducting the artificial one. 

2. Even when the impregnation is once effected, very few 
seeds are produced, still fewer of these ripen, and fewest of all 
become healthy plants, capable of maintaining an independent 
existence ; this is a very important point, for under the most 
favourable influences the average number of seeds that are 
shed by a healthy plant in a state of nature come to nothing, 
chiefly owing to the pre-occupation of the soil and the wants 
of the animal creation. 

3. The offspring of a hybrid has never yet been known to 
possess a character foreign to those of its parents; but it 
hlends those of each, whence hybridization must be regarded 
as the means of obliterating, not creating, species. 

4. The offspring of hybrids are almost invariably absolutely 
barren, nor do we know an authenticated case of the second 
generation maturing its seeds. 

5. In the animal kingdom hybrids arc still rarer in an ar- 
tificial state, are all but unknown in a natural one, and are 
almost invariably barren. 

On the other hand, it is often argued that hybrids are com- 
mon in gardens, and that their occurrence in a state of nature 
cannot be denied ; and that if the permanence of one such 
hybrid be admitted, the whole fabric of species is shaken to its 
foundation. Such summary conclusions are however opposed 
to philosophical caution : the whole subject is one that cannot 
be cleared up by a consideration of exceptional cases ; it must 
be argued upon broad principles, and unfortunately no argu- 
ment has ever been adduced that has not been taken in evi- 
dence on both sides of the question. This is especially the 
case with hybridization, which, in so far as it can produce a 
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form distinct from either parent, does, in one sense, create 
what may temporarily pass for a species ; and in so far as the 
hybrid combines the characters of both parents, it tempora- 
rily obliterates the distinctive characters of each. All, then, 
that we could legitimately conclude from these facts is, that 
were hybrids of universal occurrence, they would have obli- 
terated all traces of species, but that, exceptional in art, and 
not proven if not almost impossible in nature, they cannot be 
assumed to have produced any appreciable result. 

There are, however, other points connected with the subject 
of hybridity, which are of practical importance to the syste- 
matist ; and in the first place, the fact of its being generally 
assumed by continental botanists that hybrids do occur in na- 
ture, must not be overlooked. Thus we have so-called hybrid 
gentians in the Jura, and hybrid thistles in Germany ; whence 
the possibility of similar productions occurring in India is to 
be borne in mind. It is, however, a singular fact, that these 
hybrids are vouched for only in genera most notoriously 
apt to vary, and mainly by hair-splitting botanists. In the 
course of our extended wandei^ngs, it has been our habit to 
acquaint ourselves with the plants as we gathered them, and 
so to observe their differential characters in the field, that we 
were never at a loss for the means of understanding one an- 
other when alluding to any particular species ; yet we never 
met with a plant that suggested to us even a suspicion of hy- 
bridization. Dr. Wallich, whose tropical experience is pro- 
bably greater than that of any other botanist whatever, and 
whose mind and eyes were always open to seize characters and 
discriminate species, makes the same remark. Griffith, a man 
of singular powers of observation, and whose experience was 
very great, never alludes to the subject; nor is the existence 
of hybrids in nature ever noticed in the pages of Boxburgh, 
Jack, Wight, or Gardner (of Ceylon) *. It is very true that 

* M. Jordan has not unfrequently, it would appear, found that seeds col- 
lected on particular species have produced a different form, and he has not hesi- 
tated to infer that the ovules of the plant had been impregnated by a diffe rent 
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all this proves nothing ; but when we add the tacit acquies- 
cence of Robert Brown, and of all other botanists who have 
lived amid a tropical vegetation, and devoted themselves to 
its study, it will not be considered surprising that we should 
suspect such evidence as has hitherto been adduced by local 
observers only, and in very limited areas. 

The subject of hybridization is however well worthy of the 
attention of the tropical botanist ; and both in his garden and 
in the field, he should keep his attention always alive to the 
importance of observing every phenomenon that may bear 
upon its agency, and should institute operations that will 
throw light upon the subject. 

B. On Variation of Species. 

Although the researches of naturalists have not hitherto 
led to the detection of those laws in obedience to which many 
species of plants vary much in one climate and Jess in others, 
or remain constant throughout many climatic conditions, they 
indicate the operation of certain general laws, whose effects 
are as follows : — 

1 . Contiguous areas, with different climates, are peopled by 
different species of plants, and not by the same under differ- 
ent forms. 2. Similar climates in distant areas are not peopled 
by the same or even similar species, but generally by different 
natural orders of plants. 3. Both contiguous and remote areas 
contain a certain admixture of species common to two or all 
of them, which retain their individuality under every change 
of climate. 

These are generally admitted facts ; there are however ex- 
ceptions, upon which are based the arguments for attributing 
to climatic effects the creation of many species from one vari- 
able type. Careful observation reveals many such exceptions ; 
and the tendency which plants display to revert to one typical 

species. The contrary inference, that species are subject to a certain amount of 
variation, does not seem to have occurred to him. 
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form, is often the only guide we have to their origin. To us 
it appears that but one legitimate conclusion may be drawn 
from the facts ; and that, taking the broadest view of the case, 
while it is difficult, on the one hand, to reconcile the acknow- 
lodged tendency of varieties and hybrids to revert to their 
original state, with the fact that the floras of remote areas, 
possessing similar climates, are permanently and prominently 
different in their main elements ; on the other, it is equally 
remarkable that the majority of the plants found wild or 
cultivated in all climates, are not specifically changed by any; 
and this, whether they are of species that have been thus 
widely spread for ages, or such as have been introduced by 
man in later times. 

In the Botanical Gardens at Calcutta many thousands of 
plants from all parts of the world have been cultivated with 
more or less success, and some have become denizens of the 
soil ; but in no instance has such a change of character been 
produced as could justify the suspicion that specific marks 
might be obliterated by even such violent contrasts of climate 
as Calcutta and Australia, or Calcutta and the Cape of Good 
Hope, afford. On the contrary, the seedlings seem infallibly 
to resemble their parents for generation after generation, al- 
tered perhaps in size, and more frequently in habit, and ac- 
commodating themselves to the seasons of India, but remain- 
ing true to their botanical characters. 

With regard to the specific effects of climate on plants, 
they are extremely difficult of appreciation, the observer sel- 
dom having the opportunity of becoming familiar with t£c 
same species under very different climatic influences, at one 
and the same time. This is, however, an essential point, for 
nothing is so fallacious as recollections of the habit and ge- 
neral appearance even of very familiar plants. We have our- 
selves repeatedly gathered some of the commonest English 
weeds in foreign countries without recognizing them, though 
they differed in no respect, even of habit, from those we had 
been familiar with from childhood,’ — so deceptive are the ef- 
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fects of local circumstances and temporary associations, which 
give a foreign colouring to everything surrounding them. 

The following remarks on the relation between climate and 
the development of species in India, though crude, may prove 
suggestive to those enabled to pursue this subject. Although 
India presents greater contrasts of climate than any other area 
of equal size in the world, we do not find that those genera and 
species, which prevail over all its parts, are so variable in any 
respect as are the plants of some countries which enjoy a more 
uniform climate ; as an example, we may say that the species 
forming the flora of New Zealand are, as a whole (proportion- 
ately to the extent of the flora) , far more variable than those 
of the mountains or plains of India. Could this fact be ex- 
panded, and, being confirmed in a wider survey, be proved to be 
of general application, it would be one of the most important 
data to start from in the investigation of those laws that regu- 
late the development of varieties ; but we are not prepared to 
say that a comparison of the species which inhabit the exces- 
sive climates of different parts of India with those that inhabit 
the uniform climates, supports this view : for instance, the 
central or temperate regions of the Himalaya, where perennial 
humidity and coolness prevail, are not peopled by very variable 
genera and species, whilst the alpine regions that are charac- 
terized by an excessive climate are so, and the annuals of the 
hot plains are peculiarly sportive in stature, habit, hairiness, 
foliage, and number and form of their smaller organs. 

Another point, intimately connected with the question of 
the power of climate in producing change in species, is the 
relation that exists between the climate of an area, and the 
number of species that inhabit it ; and this affords a fertile 
and most interesting field of inquiry in India, where so many 
climates may be met with in a comparatively limited area. A 
few facts have appeared to us worthy of notice, though as yet 
far from well established : as that the equable climate met with 
on the cool parts of the Khasia mountains and temperate re- 
gions of the Himalaya, and on the hot humid coasts of Bengal 
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and the Malay peninsula and islands, produce an abundance 
of well-marked species of plants, whilst the dry, hot/ lower 
hills of Central India, with contrasted seasons, produce com- 
paratively few, and none presenting any great difficulties to 
the systematist ; as also that the plains of the Gangetic valley 
and of the peninsula, which have marked seasons, are com- 
paratively poor in species, whilst those of the Cape, Australia, 
and South America, also having decided summer heat and 
winter cold, abound in species. Such discrepancies prove how 
subtle an element climate is, and how extremely cautious the 
naturalist should be in generalizing upon its effects. They 
especially warn us not to consider the influence of climate as 
paramount in determining the distribution of species or pre- 
valence of forms. We learn from them also that the primd 
facie evidence in favour of definite creations is not to be lightly 
put aside ; and they suggest the propriety of instituting ob- 
servations in proportional botany, as that branch of the science 
may be called, which develops the relations between the num- 
ber of orders, genera, and species, contained in an area, and its 
climate and other physical characters. 

And now that we are on the subject of variation, it ap- 
pears advisable to impress upon the Indian botanist the value 
of studying its phenomena in the field. We pledge our ex- 
perience that he will find it the most profitable department of 
systematic botany he can pursue ; and that the result of his 
investigations will be that he will take a wide and extended 
view of the variations of species, consistently with their still 
possessing certain definable limits. We shall offer a few re- 
marks on this point under two heads : — variation of parts of 
the same individual, and variation between different indivi- 
duals of the same species. 

1. Variation in organs of the same individual plant. From 
the luxuriance of the vegetation with which the Indian bo- 
tanist is so often surrounded, and the rapidity of its develop- 
ment, he has advantages for pursuing this inquiry that ob- 
servers in colder climates do not possess. In general terms, 
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the most important groups of phenomena requiring elucida- 
tion and careful description are, — 1 . The changes that accom- 
pany the growth of individual organs from the seedling state 
to the decaying plant. 2. Variations in the same organs, as 
displayed in different parts of the same individual. 8. Varia- 
tions in the development and distribution of the sexual or- 
gans in plants with unisexual flowers, and in bisexual plants* 

It is to our neglect, and often to our ignorance, of the 
changes in form that so many organs undergo during the dif- 
ferent stages of the life of the individual, or of the different 
form under which they appear in different parts of the same 
individual, that wc owe so many of the spurious species 
which crowd the pages of our systematic works; and it is 
to the want of that early training to habits of observation in 
the field, which we have so strenuously advocated, that is to 
be attributed the rarity of that power of discrimination be- 
tween essential and non-essential characters, which alone can 
make an observer a sound systematise We therefore ear- 
nestly recommend to the Indian botanist the detailed study 
of individuals and their organs*, with the view of determin- 
ing their limits of variation. In relative size especially, the 
observer will find immense variation ; for, unlike the animal 
creation, proportional dimensions are of small moment in the 
vegetable kingdom. This fact, so familiar to the botanist of 
experience, is always a puzzle to the zoologist, who fancies he 
perceives a vagueness and want of exactness in all botanical 
writings (except in those of the too numerous class that make 
a parade of measuring to lines organs that vary by inches), 
that contrasts unfavourably with descriptive zoology. Sym- 
metry again is only a relative term amongst plants, for even 
such leaves as grow in pairs are never alike, and often differ 
much in form, texture, and colour ; whilst the various sepals, 
petals, etc., of an individual flower, never so exactly corre- 
spond, as the relative members of an animal do ; and there are 

* In Wight and Amott’s ‘ Prodromus,’ p. xxi., this point is especially dwelt 
upon, and a warning given to beginners, which has been too little attended to. 
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still greater differences between these organs, when taken from 
different flowers. And however carefully we investigate the 
anatomy of a plant, we never fail to And similar deviations 
from ideal regularity prevailing ; for even the number iff ovules 
(when more than two) varies in the different cells of one ova- 
rium, as do the number of ovaria in flowers that bear several*. 
As regards variations in the floral organs, these are apparently 
more likely to occur, the less the individual parts deviate from 
the normal type (the leaf), of which they are modifications ; 
as if the more complete adaptation to a special function ren- 
dered them less liable to casual variation. We find, for in- 
stance, that the carpels of Ranunculaceous plants vary much in 
shape, while those of Umbelliferce and Composites are almost 
constant ; and that the sepals of Rosa and Pceonia present re- 
markable variations of form, while those of Dianthus and 
Kalanchoe, which are united into a tube, retain their form, 
with scarcely any modification, in each species f. 

2. Variation between different individuals of the same specks . 
This is a more fertile source of spurious species than that last 
treated of, and, in our opinion, the neglect of its effects lias 
mainly contributed to such a multiplication of species in the 
vegetable kingdom, as botanists unfamiliar with large herbaria 
and exotic plants are slow to believe ; and to the exaggerated 
estimates of the supposed known extent of the vegetable cre- 
ation that gain common credence. We feel safe in saying 

* It la hardly necessary to allude to the desirability of studying the various 
forms induced by artificial causes : the browsing of oattle on shrubs, for in- 
stance, wlueh is almost invariably followed by an abnormal state of foliage on 
the subsequently developed shoots, has been a prolific source of bad species ; 
while there is scarcely an operation of man tliat does not tend to produce change 
in the vegetation surrounding him. 

t The shape of floral leaves and bracts is, in general, much less constant than 
that of the perianth. It is important to bear this in mind in many famibes of 
plants. Wo could especially notice, as an instance, Conifene, in which the 
scales of the cone are very generally relied on as affording specific characters. 
If botanists who have an opportunity would examine and record the degree of 
variation which occurs in the shape of the scales of the oones of the individual 
troee, the Indian species of Pine, especially Abie* WebUana, and its variety 
A. Pindrow, a great benefit would be conferred upon science. 
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that tbe number of known plants is swelled one-third beyond 
its due extent, by the introduction of bad species founded on 
habit, and on accidental varieties produced by soil, exposure, 
etc. This subject admits of classification under two heads, to 
neither of which can we be expected to devote much space in 
this Essay. 

1. There are accidental variations due to no apparent 
causes or to very fluctuating ones, as colour of flowers and 
leaves, odour, hairiness (to a great degree), development of 
parts, strength of medicinal or other properties, hardness and 
various properties of wood, and many others. 2. More per- 
manent deviations that accompany change of locality, and af- 
fect more or less all the individuals inhabiting a certain area : 
these may often be traced to physical causes, and give rise 
to races and stocks, which are more or less permanent under 
cultivation and changed conditions, such as habit, hardiness, 
and duration of life and of foliage (evergreen or deciduous), 
predilection for certain soils and exposures, and other cha- 
racters which are more or less obviously induced by opera- 
tions that have extended through a series of generations. 

Gregarious plants, in all states, whether wild or cultivated, 
and field-crops in particular, offer excellent opportunities of 
studying these phenomena. Nor are these remarks appli- 
cable to herbaceous or shrubby plants only : even in this coun- 
try the variations of the recently introduced Deodar are al- 
ready attracting attention to the question of its specific diver- 
sity from the Cedar of Lebanon and that of North Africa*. 

* Ab regards the specific differences between the common Cedar and Deodar, 
we think the question still open to discussion. We have no fixed opinion on 
the subject, and in the present incomplete state of our knowledge we recommend 
caution. The prominent difference strongly urged is founded on error; i.e. 
that the scales of Cedar-cones are persistent and those of the Deodar deciduous j 
the fact being that the Cedars at Kew and elsewhere scatter their cone-scales 
whenever a warm summer ripens their wood. As to the differences «.of timber, 
that of the Cedar is so very variable as to throw suspicion on the value of this 
character ; and other trees, as we have elsewhere said, present immense difference. 
The odour and quality of Cedar-wood varies according to the circumstances 
under which the trees have been grown. Length and colour of leaf, and habit, 
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The varieties that may be selected from a plantation of seed- 
ling Spruce, Larch, or Yew plants are innumerable; but so led 
away are observers by dominant ideas as to the form and 
habit that plants should assume, that similar differences in 
other species are seldom put down to a similar power of vary- 
ing, as d priori they should be, but are taken as evidence of 
specific difference. To this proneness to attach undue im- 
portance to variation, we owe the separation of Pinus Pin- 
drow from Webbiana, P. Khutrow or P. Morinda from P. 
Smithiana ; nor is this all, for species have been made of the 
commonest English plants which gTow in the Himalaya, be- 
cause they present differences of habit when compared with 
English individuals, but which plants, if compared with con- 
tinental specimens of the same species, are found to be iden- 
tical with them : to such an extent has this been carried, that 
of the several hundred European plants found in India, there 
is hardly a species that has not had one (and many, more) 
new names given to it. 

The differences in the properties of plants and in the colour 
and durability, etc. of woods, demand a short notice, because 
the idea is too prevalent that these are very unvarying dia- 
gnostic properties of species. That some woods are always 
good, and some as constantly worthless, is incontestable ; but 
this applies chiefly to those of very remarkable hardness or 
density or weight, or other very unusually marked quality ; 
and even of these, the Teak, Sissoo, Sal, etc., each vary much 
in quality, whilst the wood of other kinds is singularly va- 
riable, as of the Indian Pines, Oaks, Laurels, Ebonies, etc. 
With regard to the Pines, this is very much to be attributed 
to the soil and climate, and consequent rapidity of growth 

are so sportive in tho Deodar, that we have seen many specimens of it that are 
as unlike what we call the typical Deodar, as they are unlike the Cedar j and 
others that approach the latter very closely. There are very slight differences 
in the shape of the cone-scales of the Deodar, Cedar, and Algerine Cedar, which 
have never been indicated, and may be of value : but we doubt their proving so, 
from the fact of the Algerine Cedar, in this respect, approaching the Himalayan, 
and thus uniting all three. 
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and development of resinous qualities. Thus the wood of 
the E ng lish-grown Lebanon Cedars differs greatly in colour, 
hardness, and odour ; and the Swiss Larch and Scotch Pine, 
when planted in England, yield very inferior timber compared 
to what they do in their native forests. The wood of the 
English Oak grown at the Cape of Good Hope is worthless, 
as is that of the American Locust-tree, and indeed of most 
American timber-trees, in England. The varieties of Oak* 
wood in our own climate are no less notoriously different; 
and the endless discussions that have arisen as to the relative 
properties of timber-trees, and the specific differences between 
the plants that produce them, may to a great extent all he 
traced to the same cause. 

With regard to the development of medicinal properties 
they vary extremely in the same species. Of this the most 
conspicuous Indian examples arc presented by the Opium 
Poppy, Mudar (Calotropis ) , and the Cannabis sativa , the com- 
mon Hemp of England, which yields Bhang and Chirris in 
varying quantities, and of different quality, very much in pro- 
portion to the humidity of the soil and climate it grows in. 
The Digitalis grown in the Himalaya is said to have proved 
almost inert, and so with other plants which have been cul- 
tivated for medical and economic purposes, as the Tea and 
many English fruits and vegetables. 

We have reserved habit as the last point to which we shall 
allude in connection with this subject, though we believe it 
to be of all others the most deceptive, as indicating specific 
difference. Habit is a thing which every one thinks he ap- 
preciates, but which no two persons similarly appreciate ; each 
individual's conception of it depending on his own knowledge 
and experience, usually on first impressions, and often on pre- 
conceived ideas which become dominant. Like all other vague 
terms, it is used with as much confidence by a gardener to 

* We do not here allude to the difference between Quercus pedunculate, and 
eesnUjlora y but to that between the wood of the same species or variety, as 
grown in different climates. 
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discriminate varieties, as by the botanist to distinguish spe- 
cies. The student should be on his guard to avoid being led 
astray by dominant ideas on this subject, and fancying that 
the aspect of a species to which he is most accustomed is the 
typical one of its race. Let him examine well, in their native 
forests, the Pines (those most variable of plants) . Let him 
compare Pinus longifolia from a deep dell in the humid at- 
mosphere of Kumaon, Nipal, or Sikkim, with the same tree 
growing on a sandstone rock in the arid climate of the Pan- 
jab. Let him contrast the Larch of Switzerland or the Tyrol, 
with that cultivated in our English plantations, or the common 
Scotch fir of the sandy plains of North Germany, with the 
same tree on the higher Alps ; or attempt to give limits to the 
variations of the Yew-tree everywhere, whether wild or culti- 
vated. Our Junipers, Willows, Birches, and Roses, will afford 
in abu&lance similar instances of great mutability of form, 
with no modification of essential characters ; and the gardener 
. makes of one and the same species, or even variety, a standard 
or. espalier, a tree or shrub, an erect or decumbent plant. 
Most of these instances, and many others, must be fami- 
liar to botanists ; yet we believe we shall meet with few sup- 
porters in the opinion wc have formed, and to which direct 
observation has led us, that habit alone, when unaccompanied 
by characters, in the organs of reproduction especially, is of 
no specific weight whatever. 

As we write, a hundred instances of protean habit in In- 
dian plants crowd upon our memory. The common Yew, which 
is indigenous throughout the whole length of the Himalaya 
and in the Khasia mountains, wherever it grows in the deep 
forests is a tall tree, with naked trunk, rivalling in dirnen- 
sions the giant pines and oaks with which it is surrounded ; 
on the skirts of the same forests it is a lax, almost prostrate 
bush, while on open slopes it becomes a stout, dense, tabular- 
branched tree. The Rose, Spiraea, and Berberry of the West- 
ern Himalaya are truly protean in character, being abundant 
in all situations, — whether forming underwood in forest, or 

/ 
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growing on open slopes. The common Junipers defy 
tempts at circumscription by habit, and so do the Cotone-' 
asters. The Himalayan Box ( Sarcococca ), like that of Eu- 
rope, is now an undershrub and now a tree. The Hippophae 
and Myricaria of Western Tibet, which are first met with as 
trees, as they ascend to colder regions dwindle down to little 
shrubs, stunted and almost prostrate ; while Ephedm, an erect 
shrub, two feet high, on the Indus, at 7000 feet, in the more 
humid climate of Kunawur sends out long, lax, whip-like 
branches, and at 15,000 feet is scarce an inch long. Let any 
one recal to mind the gigantic Sal, with tapering trunk, in the 
Terai forest, and the gnarled tree it becomes on dry slopes; 
or contrast the noble Sissoo near a village in Upper India 
with the slender, pale, and apparently sickly (yet really Tobust 
and healthy) inhabitant of the gravelly banks of streams at 
the base of the Himalaya ; or the wild Jujube, an undershrub, 
not a foot high, with the same plant cultivated as a spread- 
ing tree. Many figs have straight, erect, unsupported t J runks, 
in open dry places, yet in humid forests the same species 
send down thousands of roots from their branches, like the 
Banyan. Most of the Indian annuals are, in like mlanner, 
multiform; being tall, slender, and delicate, in moist (grass 


places, during the rains, and prostrate and wiry in opeil spot 
and at a drier season : this is especially the case f ^ith t' 
little Cassia of the Mimosoid group, vp-^ ^arious Hgoff 6 
and Alysicarpi , and even with AUscfo - 

The universal recognition of tkp importance of i 8 fbit, i a 


character upon which to found specific distinction, it 
surprising, when we consider how many well-market 
are distinguished mainly by habit, and, though very j 


the if e 
varf €s 


when the plants are increased by cuttings or grafts,! soor 18 " 
appear when they are raised from seed. The weeping 
and ash are good instances of this, as well as the Iion ira *jj 
poplar — a dioecious tree, of which one sex only is kijfow' 831(1 
that in cultivation, and which appears to be nothin 
than a tapering state of Populus nigra , accidentally produced/ 
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and perpetuated by cuttings. Similar examples are afforded 
by all our domestic fruit-trees, among which, by a practised 
eye, many different sorts can be recognized at once. 

In conclusion, the majority of our readers will smile when 
we add that the general impression of persons of intelligence, 
that they know our common English trees at first sight, is to 
a great degree illusory : we have all an ideal Oak, Elm, Pop- 
lar, etc., and we call the specimens that do not come up to 
that ideal abnormal, and representations of such we say are 
not characteristic ; but let any one keep a watch upon himself 
in the fields, parks, or forests of countries not his own, yet 
tenanted by trees specifically the same as those of his own, 
and we venture to assert that he will find his preconceived 
ideas fall to the ground in very many cases. We do not 
mean to say that he will not recognize a park oak, churchyard 
yew, or weeping willow ; hut we do assert that he will not 
recognize by habit the same oak at the Cape of Good Hope, 
where it is now abundant, or the same yew in a thick forest ; 
and we may add that no Himalayan traveller within our ex- 
perience has, on his return to England, ever recognized the 
Deodar at Kew Gardens by habit to be the plant of those 
mountains, and that, on the contrary, we have frequently had 
the Cedar of Lebanon pointed out as that tree. 

It is very much to be wished that the local botanist should 
commence his studies upon a diametrically opposite principle 
to that upon which he now proceeds, and that he should en- 
deavour, by selecting good suites of specimens, produced under 
all variations of circumstances, to determine how few, not how 
many species are comprised in the flora of his district. The 
permanent differences will, he may depend upon it, soon force 
themselves upon his attention, whilst those which are non- 
essential will consecutively be eliminated. There is no better 
way of proving the validity of characters than by attempting 
to invalidate them. The unavoidable tendency of the human 
mind, when occupied with the pursuit of minute differences is 
to seize on them with avidity, and to relinquish them with re- 
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grot; hence the irresistible desire to rest contented with a 
character, however bad, so long as it is obtained with diffi- 
culty, and in the observer's opinion is tolerably constant. It 
is strange that l ^iaL natnralists Cannot see that the discovery 
of a form uniti n& iwo others they had previously thought dis- 
tinct, is much '®^:iiapCsftant than that of a totally new 
species, inasmuch as the collection of an error is a greater 
boon to science than is a step in advance. 

C. Geographical Distribution. 

This, which is in very many respects the most interesting 
branch of botany, has made very little real progress of late 
years, owing to the confused state of Systematic Botany ; for 
we do not consider rudely cataloguing the ill-defined species 
of limited areas, or loosely defining geographical regions by 
the supposed prevalence of certain natural orders or forms of 
vegetation, as calculated to advance directly the philosophy of 
distribution, however useful such regions are to the beginner, 
or such catalogues to the systematise 

If we take India as the area for examination, we are met at 
the outset by difficulties that plainly indicate the backward 
state of Indian Botany. Beginning with the first requirement 
of the student of geographical distribution, we are literally 
perfectly ignorant of the numerical value of a single important 
Indian natural order of plants: turning to their numerical 
proportions, there are no sufficient data for saying which of 
the five largest orders in the vegetable kingdom is the most 
abundant in India, viz. Leguminosce , Composites, Gramineee, Or - 
chbdem, or Rubiaceee, nor in what climates each most prevails ; 
still less do we know how the important tribes of these na- 
tural orders are distributed, or what physical features of tem- 
perature, elevation, and moisture they indicate, or to what 
other floras their relative predominance allies that of India. 
There is no work that pointedly indicates the natural orders 
peculiar to India, and still less the genera and species. Witfi)- 
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regard to the European genera, which in some parts literally 
form the mass of the flora, we find them' hut vaguely indicated 
in our best authorities ; and the European |md British spe- 
cies have, as we have said already, been^flhaK»t invariably de- 
scribed as new, without examination hr x^rnmmn, and many 
of them more than once fcfr twice. > these elements 

must be approximately settled before we can attempt a solu- 
tion of those great questions involved in Botanical Geography, 
which place it as a philosophical study in the foremost ranks 
of science : we allude to the laws which govern the develop- 
ment, progression, and distribution of forms and species; the 
connection of these laws, not only with one another, hut with 
physical features ; and their modifications by geological change. 
We must know at what rate European and African plants dis- 
appear in advancing eastwards in India, and Malayan ones in 
following an opposite direction; how the Chinese, Japanese, 
and North American genera and species mingle with western 
forms along the Himalaya and Khasia ; and the exact amount 
of Arctic and Siberian plants, which are spread all over the 
loftier Himalayas, and descend the valleys of the Indian wa- 
tershed. And lastly, there are extraordinary anomalies to 
unravel, or to secure on a basis of accurate observation ; such 
as the absence of Oaks in the peninsula of Hindostan and 
Ceylon, though they abound on the opposite shores of the 
Bay of Bengal continuously from the Himalaya to Java; the 
want of any Pine whatever in the peninsula of Hindostan, 
and of Cycadem in Ceylon; and many other points of the 
highest interest, that have never yet attracted the attention 
of naturalists, and want illustration previous to explanation. 

Wc cannot pursue these interesting subjects here, nor dare 
we, in our present ignorance of botanical facts, allude to the 
connection which we think shadowed out between the geolo- 
gical events that have resulted in the present configuration 
of the Indian continent and peninsulas, and the lines along 
which certain groups and species of plants have consequently 
i been distributed. 
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We have already remarked that the effect of confoimdmg 
variations with specific differences has been to swell the sup- 
posed number of known plants by one-third ; and we think 
that, if mistaken idea# of distribution be added, we shall find 
that, of the number of species enumerated in catalogues, the 
proportion that are spurious amounts to at least one-half. 
Thus, there are not a few botanists who have contributed a 
very considerable number of such, founded solely on the fact 
of their supposed isolation, and which were not even compared 
with their described congeners previous to being thrust as new 
into the annals of botany. The Indian Flora swarms with 
these. In the natural order Ranuneulacea alone, comprising 
115 species, we have been obliged to reduce 28 supposed spe- 
cies*, founded exclusively on Indian specimens, to well-known 
European plants, besides a multitude of others, natives of 
Siberia, Persia, Western Asia, and some eastern Asiatic ones. 
Of the 2 7 European Ranunculacece enumerated, only 4 had 
previously been identified, and of 17 others all had one or 
more new names, there being 28 new names in all. When 
we add, that such plants as the common English Marsh-Ma- 
rigold, Monks-hood, Columbine, Paeony, Aetsea, Crowfoot, 
Berberry, White Waterlily, and Bed Poppy, have all had 
names lavished on them in virtue of their Indian birthplace, 
our readers may judge for themselves of the progress that 
the geographical distribution of Indian or European plants is 
likely to make for some years to comef. Of the undue im- 

* This is a very moderate estimate, for we fully believe that future authors 
will reduce many other species which we keep distinct, to English forms, espe- 
cially among the 'Ranunculi and Delphinia ; we have, however, considered it 
necessary to prove absolute identity between the European and Indian indivi- 
duals, before uniting them, which of course obliges us to keep separate many 
plants which wo fully believe to be only Indian forms of well-known western 
ones. 

t The converse of this is equally instructive and illustrative of the point we 
wish to impress. The Silver Cedar of our parks, so long as its habitat was un- 
known, was universally considered to be a variety of the Lebanon Cedar : now 
that it is known to come from Algeria, and not Lebanon, it is considered a dif- 
ferent species in standard works. ^ 
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portance attached to locality, we believe that botanists have 
no conception. Witness the fact, that several common Euro- 
pean garden-plants introduced into the grounds of the British 
Resident at Katmandu (Nipal), and thence re-imported to 
England, have been at once put forth in this country as new 
Himalayan discoveries, and specific characters invented for 
them. But instances of this multiplication of names are 
almost incredibly numerous : the common English Yew has 
two Himalayan names ; the Pteris aquilina (English Bracken), 
seven ; the eighteen known Indian species of Clematis are in 
SteudePs ‘ Nomenclatori ranked under forty names ; and we 
may conclude by announcing our conviction, that more than 
one-half of the recorded species of Indian plants are spuri- 
ous, and that in many natural orders the undescribed species 
hardly equal in number those which require to be cancelled. 

The fact that almost every Himalayan plant has a vertical 
range of nearly 4000 feet, and many of 8000, is in itself a 
suggestive one. Several hundred species are dispersed from 
the Levant to the Indus, and many more from the Ganges 
to the Chinese Sea. Such instances of distribution in tropical 
plants are called strange and exceptional by unreflecting bo- 
tanists, who forget how many species are common to all longi- 
tudes between England and Kamtchatka, or to all the moun- 
tains of Europe ; or to the Rocky Mountains of America, and 
those of Scotland and Norway ; or to all latitudes between 
England and North Africa. 

The subject of geographical distribution leads to questions 
of practical importance, upon which we have a few remarks 
to offer, as eminently bearing upon all questions relating to 
the treatment of a systematic flora : these are, — 1. Its depend- 
ence on the doctrine of specific centres. 2. The power of 
migration as capable of effecting the present distribution. 8, 
The general effects of migration in producing a much wider 
dispersion and ubiquitous diffusion of species than is generally 
admitted by botanists who have not investigated tropical 
'floras, and especially continental ones. 
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1. As regards specific centres, we proceed in onr investiga- 
tions on the assumption that all the individuals of a unisexual 
plant proceeded from one originally created parent, and all of 
a bisexual from a single pair. To discuss this subject would 
be out of place here : for a rSrnme of the principal facts op- 
posed to it, as well as of those which support it, we must re- 
fer our readers to Sir Charles LyelFs ‘ Principles of Geology/ 
and to the Introductory Essay to the Flora of New Zealand. 
It is sufficient for our present purpose to declare, that after 
many years* unprejudiced careful consideration of the subject 
in all its bearings, during which period we have been fettered 
by no professed opinion to support, and have had no inculcated 
theory to eradicate, we have been independently led to this 
conclusion, as being most consonant with our very consider- 
able experience in the field and herbarium. 

In attributing the present dispersion to natural causes, 
we by no means limit them to existing ones. We have every 
reason to believe that many living species of plants have sur- 
vived the destruction of large continents, just as many animals 
have ; that in short they have outlived recent geological changes, 
of whatever magnitude, that they have witnessed gradual but 
complete revolutions in the relative positions of land and sea, 
and consequently in the climate of the several parts of the 
globe. Such an antiquity is proved for shells especially, and 
to a greater or less degree for all tribes of the animal king- 
dom ; the amount of evidence depending solely on the adap- 
tation of their dead parts to preservation in a recognizable 
condition. Fossil plants are specifically never thus to be iden- 
tified, and our argument is hence one founded on analogy only, 
but supported by many facts* in distribution, not less than by 
the effects of such operations as we now see in progress. 

* Sir Charles Lyell was the first to appreciate this most important ele- 
ment in geographical distribution (Principles of Geology, chap, xxxiii .) ; and 
Professor Edward Forbes first brought it to hear upon an existing Fauna and 
Flora, in his admirable Essay on the ‘ Distribution of the Plants and Animals of 
the British Islands’ (in the 1st voL of Mem. Geolog. Survey of U. K.). We 
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Applying this view to the Indian Flora, we may illustrate 
it by assuming, as an example, that the majority of the many 
plants common to the Himalaya and Java migrated over con- 
tinuous intervening land, which has been broken up by geo- 
logical causes, chiefly by subsidence ; just as the partial sub- 
sidence of Java itself would effect a further dismemberment 
of an area now continuously peopled with plants, and which 
would result in a cluster of islets, ] laving a vegetation in com- 
mon. Extending this idea of submergence and emergence of 
land, one island may at different epochs have been continuous 
with different continents, from all of which it may have re- 
ceived immigrants. We arc very far from denying the active 
agency of the winds and of animals in aiding distribution, 
and, to a limited extent, of oceanic currents also ; hut all the 
phenomena of geographical distribution, when carefully stu- 
died, are so uniform in their nature, and so harmonious, as to 
demand some far higher and more comprehensive agent than 
the desultory and intermittent motions of the elements or of 
animals, to produce the present grouping of plants. 

There is a very curious theoretical point bearing upon the 
distribution of species, first enunciated, we believe, by a most 
accomplished observer, Dean Herbert, and which, we think, 
has never been sufficiently appreciated or followed out ; it is, 
that species in general do not grow whore they like* best, but 
where they can best find room. Plants, in a state of nature, 
are always warring with one another, ((intending for the 
monopoly of the soil, — the stronger ejecting the weaker, — 
the more vigorous overgrowing and killing the more delicate 
Every modification of climate, every disturbance of the soil, 
every interference with the existing vegetation of an area, fa- 
vours some species at the expense of others. The life of a 
plant is as much one of strife as that of an animal, with this 

cannot too strongly wommend this able and original essay to the study of our 
readers, as the most important contribution to the philosophy of distribution 
tliat has ever appeared. Wo consider the principles embodied to be sound, of 
universal application, and as necessary to be understood by the student of nature 
as art' the laws of climate and the distribution of heat and cold. 

y 
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difference, that the contention is not intermittent, but con 
tinuous, though unheeded by the common observer. In th( 
common course of events, therefore, the ground occupied by t 
widely-distributed plant is held on a very different tenure ir 
different places ; some individuals are obliged to grow in the 
shade, others in the sun; and they hence flower earlier in 
certain places ; wc say of such plants that they have a power 
of accommodating themselves to their altered conditions, or 
better, that they have the power of resisting the effects of the 
change. Now, this power we believe to be very much under- 
rated, specific characters being too often founded on the differ- 
ences in habit induced during a plant’s migration over great 
areas, or brought about by the change of soil and climate and 
surrounding vegetation, to which individuals and their succes- 
sors are subjected in different parts of one and the same area. 

The simple fact that, of all the functions of vegetable life, 
reproduction is the most uncertain in its effects and results, | 
seems to bear upon this particular point. Some plants are 
never known to seed ; of many, not one ovule out of a thou- 
sand ripens into a seed ; not one seed out of a thousand ger- 
minates, nor one plant reproduces out of a thousand that have 
germinated. We are too apt to consider such facts, when ap- 
plied to species or individuals, as indicating that they are not 
in a natural condition, whereas they appear to be the conse- 
quences of a law of nature, and ought to teach us that plants, 
in a state of nature, are subjected to the operation of external 
agents, which not only alter their habit but influence their 
vital functions. 

In these somewhat desultory remarks on the various sub- 
jects of which we proposed treating, we have endeavoured to 
illustrate our great argument, the imperative necessity of 
checking the addition of species on insufficient grounds, and 
the importance of treating scientifically those that aye already 
known. We consider it to be desirable, that for all practical 
purposes species be regarded as definite creations, the offspring 
each of but one parent or pair ; we believe that they are en- 
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dowed with great powers of migration, and that they have been 
aided in their dispersion primarily by those changes of climate, 
land, and sea, which accompany, or are effected by what are 
called geological changes, and secondarily by the elements and 
the animal creation. Under these convictions, we feel it im- 
perative, on philosophical grounds as well as on those of expe- 
diency, to use every effort to reduce the vast bulk of forms we 
have to deal with in the Indian Flora to as few species as we 
can, consistently with a careful study of the structural and 
morphological characters of each. We shall, as a rule, banish 
from our minds the idea that a species is probably new be- 
cause hitherto unknown to ourselves or to the Flora of India ; 
we shall, upon principle, keep two or more doubtful species 
as one, carefully and prominently indicating their differences, 
and, when expedient, ranking them as varieties ; in preference 
to keeping doubtful species separate till they shall be proved 
the same ; having ample proof that in so doing we shall avoid 
the greater evil. We shall not think it desirable to adopt the 
opinions of others in preference to our own* on points where 
we have had the best materials to judge from. With regard 
to nomenclature, we shall not alter names established by 
Linnaeus, and usually retained by subsequent botanical au- 
thors, upon the ground of their having received prior names 
before botany was systematized. We shall incline to adopt 
old established familiar names, though of doubtful applica- 
bility, in preference to giving new, even when legitimate to 
do so. We shall endeavour to retain the first published spe- 
cific namcf of a plant, even when the genus requires to be 
changed, and shall always give preference to priority of pub- 

* This may to some non-botanical readers sound dogmatical, if not presump- 
tuous ; but the feet is, tliat a system is deeply rooted and widely spread, of keeping 
up known bad species in so-called deference to authorities ; in nme cases out of 
ten, this is done to save the trouble of a re-examination, and in too many, simply 
to swell catalogues. The same authorities are held very cheap, when they 
unite what hair-splitters wish to keep separate. Witness the state of the Bri 
tish Flora with regard to Willows, Brambles, and Boses. 

t With every wish to bmd ourselves by tho canons (most of winch are ex.- 
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lication, except where there arc obvious reasons for the con- 
trary, which we shall explicitly state. 

Lastly, we find it necessary to say a few words regarding 
the employment of the native appellations of plants as specific 
names. These are in general very uncouth, and disagreeable 
to those who are unfamiliar with Indian languages ; moreover, 
they are quite unpronounceable without special education in 
the mode of spelling. The only advantage which they are 
supposed to possess, is the identification of useful species by 
their means. This we believe to be an entire delusion, except 
in a very few exceptional cases, where the native names are so 
extensively known that they ought to be learned as a part of 
a language, and not sought for in the catalogues of scientific 
botany. In general they are mere local appellations, confined 
to a single dialect of one of the many languages of quite dif- 
ferent roots spoken over the area the plant inhabits. Added 
to this, they are, in by far the greater number of cases, 
founded on error ; and it becomes necessary for the systema- 
tist to explain, that the name which, by the laws of priority, 
is irretrievably placed upon the records of the science, has 
been misapplied, and ought to be borne by another, and fre- 
quently very different plant, or by none at all. We have 
therefore retained native names with great unwillingness, and 
have not hesitated to change them wherever it has appeared 
practicable without violation of established rules. 

In conclusion, we may state that in all these points we have 
only followed the example set by Wight and Arnott in their 
( Prodromus Florae Pcuinsulae Orientalis/ a work which is, as 
regards Indian Botany, unique ; and indeed there arc few sys- 
tematic works in our own or any other language, that equal it 
for accuracy, truly philosophical views of the limits of genera, 
species, and varieties, and scrupulous attention to the details 
of nomenclature, synonymy, etc. 


oellouQ laid down by tlie British Association for nomenclature in Natural His- 
tory, we have, in common with ever) botanist who has tried to do so, been 
obliged to set them aside in man) instances. 
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IV. Summary of the labours of Indian Botanists , and qf the 

materials at our disposal for prosecuting the Flora Indica. 

A. Publications of importance to Indian Botanists . 

The masterly sketch of the progress of botanical science 
in continental India, which is contained in the introduction 
to Wight and Arnott’s Prodromus, a work which is in the 
hands of every botanist, renders it unnecessary for us to enter 
into such full details as would otherwise be requisite, regard- 
ing the older Indian botaidsts and their collections. A brief 
notice of some works, to which w r e shall frequently have oc- 
casion to refer in the course of our labours, is however de- 
sirable. 

The earliest scientific work on the Flora of India is the 
‘ Ilortus Malabaricus , of Van Rhccde (Governor of Malabar), 
winch was published in Holland about the end of the seven- 
teenth century, in twelve volumes, with figures of nearly 
seven hundred plants. It is a very remarkable book, from 
the general excellence of the plates, which arc faithful repre- 
sentations of the plants. Malabar was for many years so little 
explored, that till very recently a great many of the plants 
figured were not familiarly known: within the last twenty 
years, however, its flora has been investigated by so many 
botanists, as to be considered nearly exhausted ; and as the 
novelties will consist chicily of obscure plants, we may con- 
clude that when the collections now in Europe (particularly 
Wight’s) are described, Rheede’s plants will be all identi- 
fiable. 

Rumpliius’ ( Herbarium Amboincnse/ is of much less value 
as a work of reference than, that of Rheede, because the 
plates are in general much inferior. They are often greatly 
reduced in size, and frequently bear too little resemblance 
to the plants wliich they are meant to represent, to render it 
useful to quote them. The flora of Amboyna is not so well 
known as that of Malabar, but Blumc lias done much to- 
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wards identifying the plants figured by Rumphius, and by so 
doing has done good service to the antiquarian branch of 
botany. 

The collections of Paul Hermann, a medical man in Cey- 
lon, have been rendered classical from having constituted the 
materials for the ( Thesaurus Zeylanicus , of the elder Bur- 
mann, published in Holland, and afterwards of the 1 Flora 
Zeylanica* of Linnaeus. These collections form part of the 
very valuable herbarium at the British Museum, and are of 
great service in the determination of many of the doubtful 
species of Linnaeus. 

The ‘ Flora Cochincliinensis* of Loureiro, though it re- 
lates to a country beyond our limits, contains so many forms 
identical with those of Ava and Malaya, that we shall have 
frequent occasion to refer to it. Father Loureiro, a native 
of Portugal, resided for thirty-six years in the kingdom of 
Cochin-China, whither he proceeded as a missionary, but 
finding that Europeans were not permitted to reside there 
without good cause, entered the service of the King, as chief 
mathematician and naturalist*. Though he had no acquaint- 
ance with the science of botany, the difficulty of procuring 
European medicines induced him to direct his attention to na- 
tive drugs ; and with a zeal of which we have unfortunately 
too few instances, he prosecuted his botanical studies, and so 
successfully, notwithstanding his want of early education, as 
to produce a work of standard value. The * Flora Cochin- 
chmensis , was published at Lisbon, in two volumes quarto, 
in 1790; and a second edition, edited by Willdenow, with a 
few notes, appeared in octavo, at Berlin, in 1793. As was to 
be expected, in a work devoted to the botany of a previously 
unexplored tropical region, the f Flora Cochinchincn8is , con- 
tained a great amount of novelty ; but the absence of plates, 
and a defective terminology, caused by a want of familiarity 
with the labours of other botanists, render the descriptions 

* He styles lum&elf, In his own narrative, “ rebus mathematics et physicis 
prcefectum.” 
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often obscure, so that a number of the genera described by 
Loureiro have not yet been identified, while others, not being 
recognized, have been described as new, and re-named by sub- 
sequent botanists. 

We must refer to the Introduction of Wight and Amott 
for full details regarding the illustrious series of botanists*, 
commencing with Konig and ending with Wallich, who in- 
vestigated with so much success the botany of continental 
India. The volumes of the ‘ Asiatic Researches/ and of most 
of the systematic works of the end of the last and beginning 
.of the present century, afford ample proof of the value of 
their labours ; but none of them brought their materials to- 
gether in the form of a flora, except Roxburgh, whose * Flora 
lndica' however remained in manuscript for some years after 
his death, in 1815. Two editions of it have been published 
since that period; one, which is incomplete, was edited by 
Drs. Carey and Wallich; it extends to the end of Pentandria 
Monogyma , but contains many additional plants not con- 
tained in Roxburgh's manuscript, and requires therefore oc- 
casionally to be quoted ; the other, which is an exact reprint 
of the manuscript as left by its author, is in three volumes, 
and was published in 1832. 

Besides editing this portion of the f Flora Indica' of Dr. 
Roxburgh, Dr. Wallich commenced, in India, an illustrated 
work on Nipal plants, which was the first specimen of litho- 
graphy ever produced in that country ; and after his return 
to England, he published a series of 296 plates of plants in 
the * Plant* Asiatic* Itariores/ a work which, with the equally 
valuable Coromandel plants of Dr. Roxburgh, in three folio 
volumes, with three hundred coloured plates, forms the prin- 
cipal contribution of the Indian Government to the illustra- 
tion of botanical science. 

The eastern or Malayan Peninsula of India was unknown 
botanically till it was visited by Jack, whose descriptions of 

* Jones, Fleming, Hunter, Anderson, Berry, John, Roxburgh, Heyne, Klein, 
Buchanan Hamilton, Russell, Noton, Shu ter, Goran, Fmlayson. 
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Malayan plants were published in the f Malayan Miscellanies/ 
and have been reproduced by Sir William Hooker in the 
( Companion to the Botanical Magazine/ and by Dr. McClel- 
land in the Calcutta Journal of Natural History 

Dr. William Jack was appointed to the Bengal Medical 
Service in 1813, and was in the earlier part of his career em-' 
ployed in the ordinary duties of his profession. During "the 
Nipal War of 181 1-15 lie was attached to the army under 
General Ochterlony, and had an opportunity of seeing the 
outer valleys of Nipal, a country which at that time was a 
terra incognita to science. In 1818, while at Calcutta, on a 
visit to Dr. Wallich, he met with Sir Stamford Rallies, the 
Governor of the British settlements in Sumatra, who at once 
appreciated his great merits, and offered him an appointment 
on his staff, promising him c\ery facility for the exploration 
of the natural history of that island. This promise was most 
fully kept; and under the enlightened patronage of one of the 
most liberal Governors whom the Indian service has ever 
produced, Jack devoted himself with zeal and success to re- 
searches in all branches of natural history. Unfortunately 
his career was a very short one, as he sank under the effects 
of fatigue and exposure on the 15th September, 1822, on 
board the ship on which he had embarked on the previous 
day to proceed to the Cape of Oood Hope. It is evident, 
from his published papers, unfortunately far too few, that Dr. 
Jack's botanical talents were of the first order, and that he 
had thoroughly familiarized himself with the structure of all 
the remarkable forms of vegetal ion which presented them- 
selves to him in the peculiarly rich and varied Malayan flora. 

Wight and Amott's f Prodromus Flora? Peninsulas India? 
Orientals' appeared in 1834. We have already characterized 
this work as the most able and valuable contribution to Indian 
botany which has ever appeared, and as one which has few 
rivals in the whole domain of botanical literature, whether we 
consider the accuracy of the diagnoses, the careful limitation 
of the species, or the many improvements in the definition 
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and limitation of genera and the higher groups of plants. 
One volume only has been published, the work having been 
interrupted by Dr. Wight's return to Tndia in 1831. It con- 
tains the whole of Thalawijloree, and of Calyciflords down to 
the commencement of Composites , including descriptions of 
nearly 1400 species. A smaller work, entitled ‘ Contributions 
to the Botany of India/ contains the peninsular Composite, 
elaborated by Dc Candolle ; the Asclepiadece, by Wight and 
Arnott, with the addition of the extra-peninsular species col- 
lected by Wallich and lloylc, by Dr. Wight alone; and the 
Cyperacees of Wallich, Wight, and Jioyle, by Noes von Esen- 
beck, with valuable annotations by Arnott. Dr. Wight has 
also published in ‘ Hooker’s Botanical Miscellany' some ex- 
cellent descriptions and plates of Indian plants, and Dr. Arnott 
has communicated various detached memoirs to the botanical 
periodicals of the day. 

On his return to Madras Dr. Wight conceived the idea of 
carrying out, on a very extcnsi\e scale, an illustrated work on 
the plants of India, and in 1838 the ‘Illustrations of Indian 
Botany' were commenced, and soon after were followed by 
the ‘leones Plantarum Indise Oricntalis.’ The former work, 
which is furnished with coloured plates, contains a series of 
memoirs on the Natural Orders, full of important informa- 
tion with regard to species, and valuable notes on their affi- 
nities : it terminated with the end of the second volume and 
the 182nd plate, in 1850. In the leones, the letterpress usu- 
ally contains only the descriptions of the species, though in 
the later volumes occasional general details arc given, especially 
in those natural orders which arc not included in the Illustra- 
tions. The plates of the leones are uncoloured, and amount 
to 2101, a surprising number, when we bear in mind that 
they were commenced only fifteen years ago, and take into 
consideration the excellence of the execution of the later 
ones. In the * Spicilegium Ncilghcrrense/ a third illustrated 
work, there are coloured copies of a portion of the plates of 
the leones, with much valuable matter relative to the Nilghiri 

h 



50 


FLORA INDICA. 


Flora. This is not the place to dwell on the extraordinary 
exertions in the cause of science of the author of these great 
works. They are themselves the best proof of his wonderful 
energy, and show what can be accomplished by perseverance 
under apparently insurmountable obstacles. At the period 
of the publication of the earlier numbers the art of litho- 
graphy was in a very rude state in India, and the plates are 
consequently very imperfect; but in the later volumes the 
improvement is great, and the outline drawings arc admira- 
bly reproduced. The volumes form the most important con- 
tributions, not only to botany, but to natural science, which 
have ever been published in India, and they have been of the 
greatest service to us throughout our labours. 

Besides these great works, Dr. Wight has published many 
minor papers in the various periodicals of the day, particu- 
larly in the f Madras Journal of Science/ and in McClelland's 
‘ Calcutta Journal of Natural History.' 

Mr. Bentham's eminent services to Indian botany demand 
especial notice here; and while recording our sense of the 
value of his labours and our admiration of his writings, we 
would most strongly recommend to the student of Indian bo- 
tany the careful study of his works, as those of the most in- 
dustrious, able, useful, and philosophical systematic botanist of 
the age, who, for correct appreciation of the value and limits 
of genera especially, is not surpassed by any systematist. His 
connection with Indian botany commenced by his taking a 
large share of the labour of distributing the Wallichian col- 
lection in 1829, in conjunction with Dr. Wallich, and he again 
volunteered his services to assist that eminent botanist in the 
second distribution, that of 1849 ; he has also been actively 
engaged in the arrangement and naming of the extensive 
collections sent by Major Jenkins to Sir William Hooker, 
by Mr. Griffith to Dr. Lemann and Sir William Hooker, 
as well as by Dr. Stocks and Mr. Edgeworth to his own her- 
barium. Of his published works, the monographs of Scro- 
phularinea and Labiate arc of standard excellence, and have 
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been incorporated into De Candolle's Systems. These, and 
his Florida of the Island of Hongkong, in ‘ Hooker's Journal 
of Botany,' connect his name most intimately with the pro- 
gress of Indian botany ; it is however impossible here to indi- 
cate the long list of memoirs he has published, and which 
more or less bear upon the subjects discussed in this Essay. 

Since the date of publication of Wight and Amott's Pro- 
droraus, the great work of De Candolle, the ‘ Prodromus Sy- 
stematis Regni Vegetabilium,' has advanced from the fourth 
to the thirteenth volume ; and as the rich materials for the 
Indian Flora, especially those collected by Wallich, were com- 
municated to its author, the Prodromus contains a very 
complete resume of our knowledge of Indian botany up to the 
period of publication of each natural order. This materially 
facilitates the study of the Coroll iflorous Orders, the most 
important of which have been worked up by Mr. Bentham. 
With regard to the Thalamiflorous and CalyciUorous Orders 
previous to Composite, these, with the exception of the Penin- 
sular ones, have for the most part to be worked out ab initio 
for the Flora Indica ; the earlier volumes of the Prodromus 
being to a great extent compilations, and particularly defective 
in all that regards the vegetation of Asia. 

Next in point of botanical importance comes Dr. Royle's 
* Illustrations of the Botany of the Himalayan Mountains,' in 
two volumes quarto, with 100 plates. This is the only book 
except Dr. Wallich's 'Tentamen Florae Nepal ensis/ devoted 
to the rich flora of these mountains ; and it further cont ains 
the first and only attempt to demonstrate the prominent fea- 
tures of the geographical distribution of Northern Indian 
plants in reference to the elevations and climates they inhabit, 
and to the botany of surrounding countries. A vast amount 
of valuable miscellaneous botanical matter is here brought 
together, with characters of a considerable number of species. 
These, however, are rather to be regarded as indications of 
the supposed novelties in the author's herbarium, than as de- 
scriptions available for botanical purposes. This should be 
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carefully borne in mind by those using the systematic portion 
of the work, the great merit of which resides not only in the 
information it contains on the subjects mentioned above, but 
also in the laborious accumulation of valuable and curious 
matter relative to the medicinal, economical, and other vege- 
table products of India, and to their history and literature. 

The volume of Messrs. Cambessedes and Decaisne, on some 
of the plants of Jacquemont's voyage, is (with the exception 
of Mr. Griffith's papers, to be mentioned in connection with 
his distributed herbarium,) the only remaining one of any 
importance relating to Indian plants generally, that has been 
published since the Prodromus of Wight and Arnott. This, 
a quarto work, with 180 beautifully executed plates of Indian 
plants collected by M. Jacqucmont, was published at Paris in 
1844. Tlic authors, not having access either to the Wal- 
licliian or Hoylean herbarium, have published as new, many 
plants well known in this country, but the descriptions and 
plates are of great value and botanical merit. 

The catalogue of Bombay plants by Mr. Graham, published 
in 1830, has unfortunately been of little use to us, the ab- 
sence of descriptions rendering it impossible to identity in a 
satisfactory manner the species referred to. In a thoroughly 
explored country, the plants of which are accurately deter- 
mined, such catalogues are of great value; but where the 
flora is only partially known, and imperfectly described, they 
are not to be depended on. In the present instance, internal 
evidence occasionally enables us to recognize with certainty 
the plant named ; but more frequently it shows that the iden- 
tification is erroneous, without affording that clue which a de- 
scription would have given, for the rectification of the error. 
This is the more to be regretted, as Mr. Graham was, we 
believe, a botanist of great promise, quite able to have deter- 
mined with accuracy the plants of the regions he explored. 
The work contains a few descriptions, chiefly from the pen of 
Mr. Nimmo, upon whom the superintendence of the work de- 
volved, on the sudden death of its author during its printing. 
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Moon's catalogue of the plants of Ceylon is also a bare list 
of names. Many of these are evidently erroneously applied, 
so that it is impossible to make use of them. Fortunately, 
however, this is of little consequence, as we have no lack of 
specimens from Ceylon. Moon's collections were excellent; 
but he does not appear to have sent any specimens to Europe. 

Dr. Voigt's ( Hortus Suburbanus Calcuttensis/ published at 
Calcutta in 1845, is, for the same reason, not available as a 
work of reference, nor can wc refrain from expressing our re- 
gret that talents of so high an order should have been devoted 
to a work of so little practical use. 

Dr. Lindlcy’s invaluable ' Genera and Species of Orchideous 
Plants’ contains descriptions of all the Indian Orchideae col- 
lected by Wallich and his predecessors; and in the published 
parts of the 4 Folia Orchidacea’ (iioav in course of publication) 
we have a complete account of many of the genera, drawn 
up after a most laborious and critical examination of all the 
materials accessible up to the latest day. Our own collections 
are being thus published, and we consider ourselves highly 
fortunate in their falling into such able hands*. Dr. Lindley 
has further rendered essential service to Indian botany by nu- 
merous descriptions and figures of Indian plants that have 
appeared in various illustrated periodicals, lie laboured in- 
defatigably in the distribution of the great Wallichian Her- 
barium ; his elementary books on botany, and his great work, 
the 4 Vegetable Kingdom/ are indispensable both to botanical 
students and to proficients ; whilst, by the scientific direction 
he has given to the study and practice of horticulture, as an 
author and as secretary of the Horticultural Society of Lon- 
don, he has been the means of rendering English botanists 
familiar with the plants of India in a living state, to an ex- 
tent that would have been thought visionary a few years ago* 

* The analysis of plants of tins Order, in a dried state, is a work of tho ut- 
most difficulty ; and we would urgo upon botanists in India tho necessity of 
drawing and describing the fresh specimens, and of preserving tlio flowers (as of 
all plants whose parts are injured by the operation of pressing and drying) in 
spirits or acid. 
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While the botany of continental India has advanced thus 
rapidly, equal progress has been made in the Dutch posses- 
sions by the indefatigable exertions of a succession of distin- 
guished botanists. One of the earliest in the field, though 
the extent of his labours is unfortunately but little known, 
was Dr. Horsfield, whose researches in Java and the neigh- 
bouring islands began in 1802, and were continued till 1819. 
During that time he collected upwards of two thousand spe- 
cies, the most curious and interesting of which have been 
published by Messrs. Brown and Bennett, in the ( Plantse Ja- 
vanicae rariores/ one of the most profound and accurate bo- 
tanical works of the day, and one most important for the In- 
dian botanist to study with attention. 

Professor Blumc, whose extraordinary labours have long 
since placed him at the head of Malayan botanists, was ori- 
ginally a student of medicine and zoology, and directed his 
attention to botany in the prosecution of his pharmaceutical 
studies. The remarkable novelty and curious forms of vege- 
tation with which he was surrounded in Java, effectually di- 
verted his attention from his original pursuits ; and he under- 
took a botanical tour in that island in 1823, 1824, provided 
with an unusually large staff of collectors and artists ; and in 
1825 he commenced the ‘Bijdragen tot de Flora van Neder- 
landsch Indie/ an octavo work, containing descriptions of an 
immense number of new genera and species of Javanese and 
other insular plants. Though very incomplete in its scope, 
and written in great ignorance of the labours of others, and 
of the necessity of detailed descriptions, this is in many re- 
spects a remarkable book, evincing a capacity for scientific 
botany, such as has been displayed by few at so early an age 
and under so great disadvantages. 

On his return to Holland, Professor Blume commenced his 
magnificent publications on the plants of Java and .others of 
the Malayan Islands, all of which are indispensable to the 
Indian botanist; very many species, and nearly all the ge- 
nera of these islands, being also common to the Malayan 



INTRODUCTORY ESSAY. 


55 


peninsula and Eastern Bengal. The 'Flora Javae* was com- 
menced in 1828, and the * Ru^lphia , in 1835, each of which 
consists of several folio volumes, illustrated with a profusion 
of admirable coloured plates, in many cases accompanied by 
anatomical details of rare excellence ; these arc amongst the 
most splendid and learned botanical works of the age, and 
have placed their author high in the rank of botanists. In 
them many of the defective parts of the Bij dragon are worked 
up and illustrated, and in the ' Museum Botanicum Lugduno- 
Batavum/ an octavo periodical, with outline plates, containing 
admirable analyses, commenced in 1852, we have careful de- 
scriptions of more of these, and of still other genera and spe- 
cies of Java, Borneo, Molucca, and Japan plants. 

The Museum at Leyden is a rich store of botanical mate- 
rials, which have been accumulating for many years from all 
the Dutch possessions in the east and west ; and it is exceed- 
ingly to be regretted, for the sake of science, and the honour 
of the Dutch Government, which has patronized botany to 
an extent unsurpassed by any other country, that the enor- 
mous piles of duplicates which they possess should be with- 
held from the scientific institutions of Europe and America. 

The beautiful folio volume of M. Korthals, ‘ Kruidkunde/ 
or Botany of the Dutch East Indian possessions, is another 
monument of the munificence of the Dutch Government. It 
contains seventy coloured plates, illustrating, amongst other 
natural orders, that of Ncpenthaeese. 

The botanical Professors De Vriese, of Lcvden, and Miqucl 
of Amsterdam, have laboured long and successfully in Indian 
botany, and we owe to their industry and energy many im- 
portant memoirs ; and to their liberality most valuable her- 
baria, procured in some instances at their own cost. M. Mi- 
quePs monographs of the difficult orders Piperaceae and Fici 
are standard works of essential service to us as Indian bota- 
nists, though wc do not concur in the authors limitations of 
genera. M. Miquel has also named the Canara and Nilghiri 
collections distributed by Hohenaeker ; but any approach to 
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accuracy in the determination of the known species and dis- 
crimination of those which are new, was obviously impossible 
without a considerable general knowledge of Indian botany, 
and a comparison with English herbaria, of which Dr. Miquel 
had not the opportunity of availing himself. 

M. De Vricse’s labours include various memoirs on Malayan 
Island plants; and his recent monograph of Marattiacea is 
a work of great labour, but his views of the limits of species 
are wholly at variance with our experience. 

Hasskarl, the author of the 'Ilortus Bogoriensis’ a cata- 
logue (with occasional notes and descriptions of new species) 
of the plants cultivated in the Government Botanical Garden 
of Buitenzorg, near Batavia (published in Batavia in 1 814) , 
is also author of an octavo volume of descriptions, entitled 
'Plantse Javanicae rariores’ (Berlin, 1818). 

The ' Reliquiae Haenkianae,’ of Prcsl, is a folio volume with 
plates, devoted to the materials collected by llaenke, who was 
employed in the Spanish service, and collected in America and 
Manilla ; the Indian plants described are few, and the descrip- 
tions and identifications far from satisfactory. 

The 'Flora de Pilipinas’ of Father Blanco, published at 
Manilla in 1837, is a botanical curiosity, written in Spanish. 
The descriptions are intelligible, but, from the author’s want 
of acquaintance with scientific works, so many well known 
plants are treated as new, that we consider it undesirable to 
devote time to their identification. 

Turning to the west of India, we find ourselves treading 
upon the limits of other floras, that have been more or less 
perfectly elucidated, in works which we have constantly quoted 
in the Flora Indica: of these, the most important are the 
writings of Ledebour, especially the 'Flora Rossica,’ 'Flora 
Altaica/ and ' leones Florae Bossicae.’ The ' Flora Rossica’ 
contains descriptions of the plants of the whole Russian do- 
minions, which may be said to be very satisfactorily explored, 
botanically, especially considering their enormous area. The 
majority of our Afghan and Tibetan plants, being also natives 
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respectively of the Caspian steppes and North Persia on the 
one hand, and of Siberia on the other, have been described by 
Russian botanists, and especially by Ledebour, Bunge, Tur- 
ezaninow, C. A. Meyer, and Fischer, besides being rendered 
classical by the labours of Gmelin and Pallas. 

Boissieris ' Diagnoses Plantarum Orientalium/ published in 
the ‘ Annales des Sciences Naturelles,’ contain descriptions of 
many new Persian and Levantine plants, mainly from the 
collections of Kotschy and Auchcr-EIoy, which arc also com- 
mon to Western Tibet, Afghanistan, Sind, and Beluchistan. 
We have largely availed ourselves of the excellent descriptions 
in these diagnoses, though differing from their truly learned 
author in his estimate of the influence of climate and the 
effects of variation. M. Boissieris knowledge of the South 
European and Mediterranean flora is, we believe, unrivalled, 
and derived from personal experience acquired during several 
years spent in exploring indefatigably the Spanish, Grecian, 
and Oriental floras, of which we have numerous representa- 
tives in India, and we therefore record our dissent from the 
views of so great a botanist, on the limits of species especially, 
with the most sincere respect, and with considerable diffidence. 

It would be out of place here to enumerate the European 
and Mediterranean Floras of which we have made daily use ; 
there are few of them that we have not been obliged to con- 
sult, especially with reference to the critical discrimination of 
plants belonging to such genera as Ranunculus, Delphinium , 
Aconitum, etc., etc. So many of these floras arc mere com- 
pilations, or made up of local varieties ranked as species, or 
studies of the plants of particular areas, treated of without 
reference to their value as members of the vegetable kingdom, 
that we find ourselves, when studying any of the large Euro- 
pean genera, plunged into a maze of difficulties, to extricate 
ourselves from which it has been necessary to work out each 
species ab initio, and from a study of all its forms. Koch's 
‘ ^ora Germanica' for descriptions, and Reichenbach’s < leones' 
for illustrations, are both accurate and useful ; and in Vivi- 

X* * 
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ani’s ‘ Flora of Dalmatia' we have an excellent systematic and 
descriptive work, displaying enlarged views of the limits of 
genera and species. 

It remains to allude to the labours of writers on American 
botany, to whom wc have been indebted in an unusually great 
degree, considering the remoteness of that country from In- 
dia. Of these, the f Flora Boreali- Americana' of Sir Wil- 
liam Hooker, and the unfinished ‘ Flora of North America,' 
by Torrey and Gray, are books of standard excellence: the 
plants described in both these great works having been cri- 
tically compared with European specimens, their authors have 
been enabled to throw great light upon their distribution, 
limits, and variations, of which, however, European botan- 
ists have been slow to take advantage. Gray's ‘ Flora of 
the Northern United States' is another cxeellent systematic 
work; and the ‘ Illustrations of the Genera of North American 
Plants,' by the same admirable botanist, is one of the most 
able and philosophical works in the whole range of botanical 
literature, and one to which we have been largely indebted. 

B. Enumeration of Herbaria. 

We now proceed to enumerate the materials which we have 
at our disposal in the preparation of the Flora Indica. It is 
not possible at present to estimate with accuracy the number 
of species contained in each individual herbarium, as a critical 
examination of every one would be necessary for that purpose. 
We have, however, endeavoured to approximate to a correct 
estimate. 

1. The great Wallichian Herbarium, the history of which 
is well known to all botanists, having been given in detail in 
the lithographed list of its contents, which was distributed 
with it, also in the f Plantae Asiatic® Bari ores,' and in the in- 
troduction to Wight and Amott's Prodromus. The first set 
of this truly valuable collection was presented by the East 
India Company to the Linnean Society of London, in whose 
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apartments it is preserved. As all the duplicates were made 
up into sets, ticketed, and distributed at home and abroad, 
this herbarium has taken the place of a standard work of 
reference, and it is impossible to over-estimate its value, or 
the importance of the constant access which we have enjoyed 
to its contents. The numbers attached to each plant have 
been so cited by all monographists, that a reference to these, 
in the great majority of instances, suffices for the identifica- 
tion of the species ; and we have therefore constantly quoted 
the catalogue numbers, carefully examining every specimen 
before doing so, in order to avoid as much as possible the risk 
of error. The distribution appears on the whole to have been 
made with much care, though the limited time allotted to its 
execution prevented that critical comparison without which 
species of difficult genera cannot be discriminated. Hence we 
occasionally find two or more species under the same num- 
ber and letter, and far more frequently the same species under 
two or more numbers. It is not easy to say how many spe- 
cies are contained in the Wallichian collection ; but the 9000 
numbers may, we think, be diminished by at least one-fourth, 
as Dr. Wall i eh, being obliged to distribute without describ- 
ing, very judiciously avoided uniting apparently distinct forms. 
For the present therefore we estimate this great collection at 
between 6500 and 7000 species. The named specimens of 
this Herbarium having been, as we have said, extensively dis- 
tributed, it has been customary with botanists to retain the 
names given by l)r. Wallich. We have been careful to do 
the same ourselves for all otherwise unpublished genera and 
species ; but where published names, accompanied with de- 
scriptions, have come in contact with them, we have consi- 
dered it to be our duty to follow the generally recognized rule 
of priority, and to retain the published one; except, of course, 
in cases where the authors of these names had habitually 
availed themselves of the Wallichian collections, and where 
we feel justified in assuming that they would wish to have 
adopted the Wallichian name had they recognized the plant. 
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2. In the herbarium of the British Museum there are se- 
veral small collections, which are of great importance to the 
Indian botanist, especially one” containing many of Loureiro's 
plants, which are not readily recognizable, at all events as to 
species, by the descriptions in the * Flora Cochinchinensis/ 
There are also a considerable number of specimens forwarded 
to Sir Joseph Banks by Roxburgh, Hamilton, and Russell, 
which are occasionally of use in determining the species de- 
scribed by Roxburgh. It contains also a fair but not a full 
set of the Wallichian herbarium. The British Museum also 
contains Konig's collections and manuscripts, Kampfer's Ja- 
pan and other plants, and Hermann's herbarium. 

3. Dr. Wight's earlier collections, which were distributed 
in 1832-3, have been enumerated in detail in the ‘ Prodromus 
Florae Peninsulas/ and have been in part described in that 
work. Dr. Wight went back to Tndia in 1831, and has, as we 
have already said, devoted prodigious zeal and energy to the 
advancement of Indian botany; he returned to England in 
1853, with enormous collections, chiefly from the mountain- 
ous parts of Southern India. To these we have been allowed 
the freest access; and though the mass of duplicates is as yet 
oidy partially unpacked, an admirably selected set of speci- 
mens has enabled us to determine with accuracy all his species. 

L The collections of Mr. Griffith were made in various 
parts of India. Their contents may be known by a reference 
to his posthumous notes and journals, published in Calcutta 
under the auspices of the Indian Government; in general 
terms they include collections from Malacca, Tenasserim, the 
Khasia Mountains, and the whole Assam Valley, Mishmi 
and Naga hills and the upper Irawadi, Calcutta, Bhotan, 
Simla, Sind, and Afghanistan. It is unfortunate that these 
line herbaria should have been distributed promiscuously, 
without any determinate plan, ahd without any reference to his 
published notes and journals, which robs the collections of 
half their value, and the journals of more than half theirs. 
This is the more to be regretted, as Mr. Griffith's collections 
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were not always made with a view to extensive distribution, 
and he frequently could not pay the necessary attention to the 
preservation of specimens in a fit state for future examina- 
tion, devoting his time mainly to making notes, which are of 
extreme value, and to a certain extent obviated the necessity 
of many specimens. Of these collections we believe one and 
the only complete set is in Calcutta, and was retained for Mr. 
Griffith’s private use, as containing the manuscript numbers 
referred to in the journals; the specimens were small and 
poor. It is of the utmost importance that this should be 
transmitted to England and deposited in some safe quarter 
for public access. The total number of species collected by 
Griffith is probably not under 9000, which is by far the largest 
number ever obtained by individual exertions. Amongst the 
distribution of his miscellaneous collections were three conspi- 
cuous ones : — 

a. Malacca, Tenasserim, and Afghanistan plants, distri- 
buted numbered by himself. The best sets of these went 
to the late l)r. Lemann, and the majority will form part of 
the Cambridge University Herbarium ; the Afghan ones were 
transferred, previous to Dr. Lemann’ s decease, to Mr. Ben- 
tham, and are incorporated with that botanist’s extensive and 
admirably-named herbarium. The second sets were commu- 
nicated by Mr. Griffith to Sir William Hooker’s herbarium. 
Others were sent to Dr. Gardner of Ceylon, and Dr. Wight 
of Madras. Of these, Gardner’s were sold tit his death, when 
Sir William Hooker purchased the Malacca specimens. 

b. A distribution, through the late Dr. Lemann, of Khasia 
and Assam collections ; of these, some were formed by Mr. 
Griffith, at his own expense, and others, we believe, formed 
part of the Assam Tea Deputation collections, and were due to 
the joint labours of Dr. Wallich and himself. 

c. More lately there has been a distribution of Khasia, 
Bliotan, Mishmi, Assam, and Calcutta garden specimens, and 
of miscellaneous Palms, under the direction of the East In- 
dia Company. 
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d. An immense collection of Ferns sent to Sir William 
Hooker by Mr. Griffith. 

We believe that some of this lamented botanist's collec- 
tions still remain in the vaults of the India House, but their 
contents arc unknown to ns; perhaps they contain the Ira- 
wadi collections, and those of Tcnasserim and Martaban, which 
are a great desideratum to science. 

Now that we are on the subject of Mr. Griffith's botanical 
labours, we feel it incumbent upon us to record our sincere 
regret at not being able to quote regularly the posthumously- 
published drawings and observations of that indefatigable na- 
turalist. It is well known that these manuscripts were not 
left in a fit state for publication, and that to have edited them 
properly, required a very able and careful botanist, well versed 
in the Indian flora especially. It is a most unfortunate cir- 
cumstance for the fame of Griffith, and the credit of all parties 
concerned, that what has been published is not available for 
the purposes of science. Even in the folio volume on the 
Palms of British East India, the materials for which were 
left in a tolerably perfect state, the errors of all kinds are so 
numerous and involved, that it cannot be consulted without 
the greatest caution ; and, as we have said above, the speci- 
mens distributed, whether by Mr. Griffith or the East India 
Company, not bearing the numbers of his printed catalogue, 
we have, in an overwhelming number of instances, no means 
of identifying his plants witli his notes of their locality, liabit, 
etc., except in the rare instances where the brief descriptions 
contained in his ‘ Itinerary Notes' enable us to do so. Our 
own opinion of Mr. Griffith's exertions and botanical attain- 
ments is, that lie has never been surpassed in India; and we 
wish all the more to give publicity to this opinion, because 
the circumstances alluded to prevent that repeated acknowledg- 
ment of the value of his writings, which would have appeared 
everywhere in our work, had his own been so edited as to 
render this possible. We cannot conclude this notice of his 
labours, without a regret that he was not spared, both to edit 
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Ills own manuscripts, and to publish what he so often men- 
tions to be the great ultimatum of his labours, an accurate 
and philosophical Flora Indue. For such a task he had no 
rival, and he justly appreciated, in common with all botanists, 
the paramount importance of such a work, (already far too 
long delayed, considering the present state of the science,) not 
only as being absolutely necessary to ensure further sound 
progress, but as the only means of checking that hasty publi- 
cation of Indian plants from imperfect materials, which has 
now thrown the Indian Flora into so great confusion. 

5. The Parisian Herbarium at the Jardin dc Plantes pos- 
sesses the valuable collections of the indefatigable Jacque- 
mont, whose premature death deprived botany of an ardent 
and enlightened votary, whose labours would have done much 
to advance the science. M. JacquemonPs collections were 
made partly in the Gangetic plain, but mainly in the north- 
west Himalaya, a great part of which was first explored by 
him. He entered the mountains at Massuri, and explored 
Garhwal and Sirmur, and ascended the Satlcj into Kanawer 
and the Tibetan province of Piti. Returning thence to the 
plains, he visited Lahore and the Salt-range of the western 
Punjab, and travelled by Jclam and Bhimbar to Kashmir. In 
this (at that time) unexplored province of the Himalaya he 
spent a whole summer, and accumulated rich collections. 
Leaving the mountains, he travelled through Hello, Ajmir, 
and Nimach, across Malwah to Bombay, whence he went to 
Punah, on the eastern slope of the range of the Ghats, and 
there succumbed under repeated attacks of liver-complaint, 
brought on by hardship and reckless exposure m the pursuit 
of his favourite science. 

The journals of J acqucmont, which were published by the 
French Government, bear ample testimony to his great bo- 
tanical attainments. He was evidently deeply impressed with 
the importance of careful observations in geographical botany, 
and noted with the utmost care the localities of his plants. 
Had he lived to work out the result of his own labours. Hi- 
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malayan botany would have long ago been established on a 
foundation of judiciously collected facts; but unfortunately 
his journals, though sufficient to show the ample means at 
his disposal, were not thrown into a shape in which they are 
available to science, nor would it have been possible to give 
them such a form without the local knowledge which was lost 
with their collector. Other botanists have since traversed the 
scenes of M. Jacqucmont’s labours, and, more fortunate than 
he, have been enabled to reap the well-earned reward of their 
exertions ; but let it not be forgotten that a foreigner was the 
first in the field, and but for his lamented decease, would have 
stood in the very foremost rank of Indian botanists. We are 
proud to say that the Directors of the Jardin de Plantes 
(through M. Decaisne’s good offices) have been so liberal as 
to place at our disposal a nearly complete set of these truly 
valuable collections, which are accurately ticketed, so that the 
exact localities are in almost every case easily determined. 
Our acquaintance with many of the districts where Jacque- 
mont travelled, will enable us to make the best use of this 
valuable gift, and to give to his discoveries their well-merited 
precedence. 

6. Dr. Royle’s extensive collections of Northern Indian and 
Himalayan plants, formed the groundwork of his work already 
noticed. A detailed account of the districts investigated by 
Dr. Boyle, and by his collectors, will be found in the intro- 
duction to that work. These were chiefly the Jumno-Gan- 
getic Doab, the upper part of the Gangetic plain, and the 
mountains of Garhwal, Sirmur, Kanawer, and Kashmir. By 
continental authors, Dr. Hoyle’s Himalayan plants are occa- 
sionally quoted as from Nipal, a mistake which leads to erro- 
neous conclusions, and which therefore requires to be guarded 
against. The original set of Dr. Boyle’s collections remains 
in his own possession, and he has liberally placed it at our 
disposal for examination and comparison with our own. As 
the specimens are named in accordance with his work, we 
have been able in every case to identify them. Dr. Boyle 
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presented to the Linncan Society a similar named set, as com- 
plete as possible, together with all his duplicates, for the pur- 
pose of distribution : his intentions in this matter have, how- 
ever, unfortunately not yet been carried into effect. 

7. Besides the herbaria of Wallich and Boyle, the Linncan 
Society possesses several very valuable collections of Indian 
plants, which have been of great service to us. These arc — 
1 . An authentic collection of Roxburgh’s plants, for the most 
part named. The names are chiefly Roxburgh’s earlier ones, 
but they are in all cases identifiable with those of his Flora 
lndica, by means of the coloured drawings at the India 
House, of which copies made by Sir William Hooker, as re- 
lated in detail in Wight and Arnott’s Prodromus, are at our 
disposal. With these means of determining Roxburgh’s 
plants, we trust that few, if any, of those contained in the 
orders which we have investigated will remain in obscurity. 
Several species not hitherto recognized either by Wallich, or 
by Wight and Amott, will he found in the first part of our 
Flora, and the number may be expected to be increased. 2. 
A large collection of plants of the Bombay Presidency, chiefly 
from the neighbourhood of Punah, presented by Colonel Sykes 
to tlic Society. Those amount to nearly a thousand species, 
and the specimens, though often indifferent and much injured 
by insects, arc, in general, capable of determination. 3. The 
Smitliian Herbarium contains a good many specimens from 
Hamilton and others, and is valuable as a means of deter- 
mining the species described by Sir J. Smith in Rees’ Cyclo- 
paedia and in the ‘ Exotic Botany,’ where he has occasionally 
indicated new Indian plants. It is almost superfluous to add, 
that the Linnean Herbarium is the gem of the Society’s pos- 
sessions. 

8. The collection distributed by Captain Strachey and Mr. 
Winterbottom consists chiefly of the plants of Kumaon and 
Garhwal, and of those of the adjacent parts of Tibet. Captain 
Richard Strachey was appointed by the Indian Government 
to make a scientific survey of the province of Kumaon, and 

k 
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was occupied on the task about two years, during which time, 
in addition to the important investigations in physical science 
which occupied his attention, he thoroughly explored the flora 
of the province, carefully noting the range of each species. 
He was joined by Mr. Winterbottom in 1848, and they tra- 
velled together in Tibet. Their joint collections, amounting 
to 2000 species, were distributed, in 1852-3, to the Hookerian 
Herbarium, the British Museum, the Linnean Society, and 
some foreign museums ; and the scientific results are now in 
course of publication. The beautiful preservation of the spe- 
cimens, and the fullness and accuracy with which they are 
ticketed, render this herbarium the most valuable for its size 
that has ever been distributed from India ; and we beg here 
to record our sense of the great benefit that has been rendered 
to botanical science by the disinterested labours of these in- 
defatigable and accomplished collectors. 

9. The herbarium of Dr. Arnott at Glasgow is particularly 
rich in Indian plants, and especially valuable as containing the 
materials from which the ‘ Prodromus Florae Peninsula^ was 
elaborated. Its distance has prevented our having it in our 
power to consult it regularly, but Dr. Arnott has been good 
enough to afford us his assistance in making comparisons in 
every case of difficulty. This lias been to us a most mate- 
rial benefit, as we have not hesitated to apply to him in all 
doubtful points. 

10. The extensive herbarium of Mr. Bentham, our greatest 
descriptive botanist, has in like manner been readily accessible 
to us by the kindness of its owner*. In addition to its value 
as an authentically -named collection, — in which respect it is, 
we believe, in proportion to its size, quite unrivalled, — this 
herbarium contains a number of important contributions from 
Indian botanists. We have consulted it for the orders in- 
cluded in the present part, and hope to continue to do so in 

# Whilst these pages have been passing through the press, Mr. Bentham’s 
Herbarium has become the property of the Royal Gardens at Row, through the 
disinterested liberality of its owner. 
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all cases in future. Mr. Bentham has also been good enough 
to entrust to us his complete set of Mr. Edgeworth's plants, 
which are authentically named by that gentleman, and cor- 
respond with his paper on North Indian plants in the twentieth 
volume of the Transactions of the Linnean Society of Lon- 
don. We have thus had it in our power to quote the syno- 
nyms of that memoir with confidence. The benefits which 
we have derived from Mr. Bentham's profound knowledge 
and ready help, and the obligations we are under to him, are 
such as it is impossible adequately to express. 

11. We have in like maimer to thank Dr. Lindley for his 
generous assistance in every way, and for unlimited access to 
his valuable collection, which has enabled us to identify many 
of the species described in the 1 Botanical Register/ the f J our- 
nal of the Horticultural Society/ and other works of this ex- 
cellent botanist. Dr. Lindley's herbarium contains a fine set 
of Penang plants, communicated by Mr. Prince, and by Mr. 
Phillips; and numerous specimens from Ceylon collected by 
Mr. Macrae. 

12. The Indian collection of Colonel Munro, 39th Regi- 
ment, has also, by the liberality of its owner, been placed at 
our disposal. Colonel Munro's earlier collections were made 
in the Madras Presidency, but after his removal to Bengal he 
explored the vicinity of Agra, and made an extensive tour in 
the Himalaya from Kumaon to Simla and Kanawer. 

We cannot conclude this comprehensive catalogue without 
an allusion to the labours of Dr. Falconer, one of the most es- 
timable, able, and accomplished of Indian botanists ; to whose 
liberality and good offices we were in many ways indebted as 
travellers in India, and are still, as workers at home. Dr. 
Falconer was one of the first botanists who visited Kashmir 
and Little Tibet, where he formed magnificent collections, as 
he also did in Kumaon and the Punjab, illustrating his speci- 
mens with voluminous notes and details of their structure and 
affinities. His collections are, we believe, still in the India 
House, where they have been for many years. They consti- 



08 tfJjOUA INDICA. 

tute the only herbarium of importance to which we have failed 
to procure access, and we arc hence unable to do our friend 
that justice in the body of this work, to which, as the disco- 
verer of many of the plants described, he is pre-eminently 
entitled. 

13. The only other extensive collection in Great Britain is 
the Ilookerian Herbarium, in which our work is carried on. 
This is beyond all doubt both the richest and best-named her- 
barium iu the world, and it possesses the rare advantage of 
containing an extensive scries of specimens of each species 
from many countries and collectors, so preserved and arranged 
that all may be brought at one time under inspection. For 
these reasons (and from the extreme liberality of its owner) 
the Ilookerian Herbarium has been studied by most mono- 
grapliists at home and abroad, and possesses in consequence 
an enormous proportion of authentically-named specimens, 
by Arnott, Asa Gray, Bentham, Boott, Clioisv, Dccaisnc, De 
Vriese, Grisebaeli, Herbert, Lehmann, Liebmann, Lindley, 
Meisner, Miers, Miquel, Moquin-Tandon, Meyer, Munro, 
Nees von Esenbeck, etc. etc., and illustrates the published 
works of these and many other botanists, to an extent that 
no other herbarium does. It is also enriched with many va- 
luable manuscript notes, dissections, sketches, and remarks 
by its possessor, and by M. Planchon, who was for some 
years its curator. It would be out of place here to give a 
history of the rise and progress of the Hookcrian Herbarium, 
or of the sources from which it is mainly derived; though 
this would form a most interesting contribution to the litera- 
ture of the science, and would include a history of the progress 
of systematic and descriptive botany during the last half-cen- 
tury. It is especially rich in Indian plants; and an enumera- 
tion of these, which is necessary, as they constitute a large 
part of our materials, will give the reader an idea of the na- 
ture of the abundant sources from which its riches are de- 
rived. The Indian portion of the Ilookerian Herbarium com- 
prises the undermentioned collections. 
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1. A good set of the Wallichian Herbarium, and some col- 
lections communicated by Dr. Wallich from Nipal, previous 
to liis first visit to England. 

2. Dr. Wight’s Peninsular collections, distributed in 
1832-33. 

3. General and Mrs. Walker’s very extensive Ceylon collec- 
tions, and a smaller herbarium from Simla. 

4. Dr. Gardner’s Ceylon and Nilgliiri plants, both nume- 
rous and good. 

5. Major Champion’s Ceylon plants, presented by him in 
1852, along with bis whole Herbarium. 

G. Large collections of Cejlon plants from Mr. Th waites. 
Tli esc' are in course of publication by that botanist, who suc- 
ceeded Mr. Gardner as superintendent of the Botanic Gardens 
of Peradeuia, and v ho is now actively and ably investigating 
the flora of the island. 

7. Mr, Griffith’s Malacca, Tenasserim, Khasia, Assam, 
Mishrni, Bkotan, and Afghan plants. 

8. Hohenaeker’s Nilgliiri, King, and Canara plants, col- 
lected by the Itev. Mr. Selnnid and others, and named by 
Professor Miquel. 

9. Admiral Sir Frederic Adams’ Nilgliiri plants (a small 
collection) . 

10. Sir William Norris’s Penang and Malacca plants : an 
excellent collection. 

11. Mr. Prince’s Penang plants. 

12. Mr. Lobb’s Malacca, Tenasserim, Khasia, and Malabar 
collections. Mr. Lobb collected in the service of Mr. Veitch, 
the eminent nurseryman of Exeter ; his Khasia and Malacca 
collections are very numerous. 

13. Mr. Cuming’s Malacca plants. 

14. The Rev. Mr. and Mrs. Mack communicated beautiful 
collections from Assam and the Khasia mountains. 

15. Colonel Jenkins’ and Mr. Masters’ Assam plants. These 
formed immense collections, made in various parts of the As- 
sam valley, chiefly in the neighbourhood of Gowliatty, 
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16. Mr. Simon’s Assam and Khasia collections consist of 
numerous and well-preserved specimens. 

17. Mr. Law's very valuable and extensive collections from 
Bombay, Tanna, Dharwar, and Belgaum contain probably 
about 1500 species. 

18. Mr. DalzelTs extensive collections from the southern 
Concan and Canara, many of which have been published by 
him in a valuable series of papers printed in the f London 
Journal of Botany.’ 

19. Mr. Gibson’s rich herbarium, chiefly collected in the 
Concan and Dekhan. 

20. A few Bombay plants, from Mr. Nimmo. 

21. Dr. Stocks’s extremely valuable collections from Sind 
and Belueliistan, amounting to about 1500 species. 

22. Captain It. Strachcy and Mr. Winterbottom’s magni- 
ficent herbarium, already described. 

23. The Countess of Dalhousio’s extensive Simla collection, 
formed when the late Earl of Dalhousie was Commander-in - 
Chief. Also, a small Penang collection by the same lady. 

24. Major Madden’s Simla and Kumaon plants : numerous 
and excellent specimens. 

25. Jacquemont’s superb collections already alluded to. 

2G. Major Vicary’s small but very valuable herbarium, 

containing many scarce plants from Gorakpur, the Punjab, 
Peshawer, Sind, etc. 

27. Mr. Edgeworth’s collections made since his return to 
India in 1817; these contain his Bandelkand plants, arid a 
very complete Multan herbarium; also some of his Hima- 
layan plants published in the Linncan Society’s Transactions. 

28. Captain Simpson’s Simla and Khasia plants, presented 
by the late Mr. Fielding. 

29. Mr. Winterbottom’s valuable and beautifully preserved 
herbarium from Kashmir, Balti, Hasora, and Gilgit : it con- 
tains excellent specimens and much novelty. 

30. A small miscellaneous collection from Colonel Munro. 

31. Dr. Fleming’s interesting collection from the Salt- 
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Range of the Punjab, and another from the Marri hills be- 
tween the Jelam and the Indus. 

32. Mr. Lance’s Kashmir and Tibet collections, communi- 
cated through Mr. Edgeworth. 

33. Dr. Jameson’s collections from Massuri and the Saha- 
r an pur Gardens. 

As, however, we are so largely indebted to the floras of coun- 
tries bordering upon India for the elucidation of our Flora, it 
is necessary to add that the Hookerian Herbarium is as rich 
in proportion in the plants of surrounding countries as it is iu 
Indian. Of these, the most important are the following : — 

A. From the Malayan Archipelago and China. 

1. Cuming’s magnificent Philippine Island collections, con- 
taining about 3000 species. 

2. Lobb’s Java, Borneo, and Philippine plants, which arc 
very numerous and in excellent preservation. 

3. Extensive Javanese collections, communicated by Pro- 
fessors De Vriese and Miquel. 

4. Zollinger’s Javanese plants. 

5. Spanoghe’s plants from Java and Timor (not numerous). 

G. Professor Blume has communicated authentically-named 

specimens of a very few Javanese and Molucca natural orders : 
these are extremely valuable, especially the Anonacece and 
Cupulifercp . 

7. Mr. Motley’s extensive Borneo collections. 

8. Mr. Lowe’s small collection from the same island. 

9. Dr. Seemann’s Malayan and Chinese collections. 

10. Major Champion’s Hongkong herbarium, which has 
been described by Mr. Bentham in the ‘ Florida Hongkong- 
ensis’ in Hooker’s Kew Journal. 

11. Mr. Millett’s Macao plants. 

12. The Rev. Mr. Yachell’s Chinese collections. 

13. Captain Beechey’s plants from China, collected by 
Messrs. Lay and Collie, and described in the ‘Botany of 
Beechey’s Voyage.’ 



72 


FLORA INDTCA. 


14. Mr. Fortune's Chinese eollections. 

B. From countries to the west and north of India. 

1. Very complete collections made by Russian botanists in 
Siberia, the Altai, North China, Daliuria, and indeed in the 
whole of the Russian possessions in Asia, chiefly from Lcde- 
bour, Prescott, Bunge, Turczaninow, Fischer, Meyer, etc. etc. 

2. Karelin and Kirilow's Soongarian and Alatau plants. 

3. Szovitz’s North Persian and Caspian plants. 

4. Aucher-Eloy's complete collections from \arious parts of 
Persia, Asia Minor, Arabia, and the Levant. 

5. Colonel Chesney's Euphrates plants. 

6. Mr. Loftus’s small collection from Assyria. 

7. Kotschy's very extensive and beautiful North and South 
Persian collections, chiefly named by M. Boissicr, and hence 
of very great value. 

8. Asia Minor and Kurdistan plants from various collectors. 

To these very ample materials already existing in this coun- 
try have to be added our own collections, ^hich we estimate 
at about 8000 species (including Cryptogamic plants), and an 
immense number of duplicates. Many of the species were 
gathered in numerous localities, so that wc have it in our 
power to compare specimens from a great diversity of climates 
and soils. They may be divided into five groups : — 

1. Dr. Thomson's collections made in the plains of North- 
west India, between 1812 and 1817, chiefly in Rohilkand, 
Lodiana, and the Punjab, which amount to about 1000 species. 

2. Dr. Thomson’s Himalayan collections, partly collected in 
Kuraaon and Garhwal during short visits to these provinces 
in 1844 and 1845, but mainly consisting of the herbarium 
collected during a Government mission in the north-west Hi- 
malaya and Tibet, in 1817, 1848, 1819, in the course of which 
he visited, in 1847, Simla, Kanawer, Piti ; and in 1848 Kash- 
mir and the Panjab Himalaya, Ladak, and the Karakoram 
Pass. The summer of 1849 he spent at Simla and Ladak. 
These amount to rather more than 2500 species. 
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3. Dr. Hooker's collections, made during a botanical mission 
to India in the years 1848, 1849, 1850, under the auspices 
of the Commissioners of Woods and Forests, Starting from 
Calcutta, Dr. Hooker proceeded first to Behar, ascended the 
Soane valley and crossed the Kymor range to Mirzapur, 
descended the Ganges, and proceeded to Sikkim. The col- 
lections made in Behar and the Gangetic valley amount 
to about 1000 species. Dr. Hooker spent the summer of 
1848 and the greater part of 1849 in the Sikkim and the 
East Nipal Himalaya, during which he botanized the whole 
country from the plains to the Tibetan frontier, and accumu- 
lated an herbarium of 3500 species. In December, 1849, he 
was joined by Dr. Thomson at Dorjiling, and they proceeded 
together, in May, 1850, to the Kliasia hills, where the sum- 
mer was spent : the joint collection amounting to about 3000 
species. In November of that year they visited Silhct and 
Cachar, descended the Megna to the Bay of Bengal, and pro- 
ceeded to Chittagong, returning by the S underbunds to Cal- 
cutta, where they embarked for England ; this journey yielded 
about 1000 species. 

4. A large herbarium of Peninsular plants formed by Dr. 
Thomson's brother, the late Gideon Thomson, of Madras, 
mainly by means of collectors. It amounts to nearly 2000 
species, gathered partly in the plain of the Carnatic (chiefly 
in the neighbourhood of Madras), and partly in the Nilglxiri 
and Curg mountains, and in the Courtalam hills. 

5. Several collections which were liberally presented to us 
in India. These, though not extensive, were often extremely 
valuable, being illustrative of little known regions. From Dr. 
Jameson we received Sahar unpur and Massuri plants ; from 
Dr. Fleming a collection from the Salt-range of the Panjab ; 
from Dr. Grant, a small herbarium of Kanawcr plants ; from 
Lieutenant Parish, a set of specimens from the hills of Mandi 
and Kulu (in the Panjab Himalaya) ; and from Mr. Simons 
several hundred Assam species. 

As all our own materials were selected with a view to future 

l 
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publication, no pains were spared to render them as perfect 
an illustration as possible of the flora of their several districts. 
For this purpose aberrant forms and varieties were carefully 
collected, and a great many specimens were dried of each 
species. Great attention was paid to the ticketing of the 
specimens, so as to certify the locality and elevation from 
which they were obtained. In Sikkim and the Khasia hills 
500 large specimens of wood were cut; and Palms, Pandam , 
Bamboos, tree-ferns, etc., were preserved entire; whilst the 
flowers and fruits of more than 1 000 species were preserved 
in spirits. Many notes and dissections were also made on 
the spot ; and we have the farther assistance of a scries of 
coloured drawings and dissections (of upwards of 1000 spe- 
cies) taken by Dr. llooker from the live plants, and of a valu- 
able portfolio of upwards of 500 drawings of Sikkim plants, 
executed at Dorjiling by native artists, under the superin- 
tendence and at the expense of our enlightened and lamented 
friend, the late J. E. Cathcart, Esq. of the Bengal Civil Ser- 
vice, very much in furtherance of our botanic:d labours. This 
has been presented to the Kcw Museum by the liberality of 
his surviving sister. 

V. Sketch of the Meteorology of India. 

Climate is an extremely important clement in the geogra- 
phical distribution of plants ; and though it is not necessary 
to dwell at any great length upon the general principles of 
Meteorology, au outline of these, as they are brought into 
operation in India, is requisite for the correct understanding 
of the transitions of vegetation in different parts of that 
country. The phenomena of climate in a particular area, are 
well known to depend not only on its latitude, but also on 
the configuration of its surface and on its position relative to 
the ocean, upon the direction of the mountain-chains and 
their elevation above the level of the sea, and upon the 
courso of the winds. Temperature and humidity, the two 
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grand elements which give the character to the climate, react 
naturally upon one another, so that it is not easy to deter- 
mine which is the cause and which the effect. 

For all practical purposes wc may regard the sun as the 
sole source of the temperature of the surface of the globe. 
If the surface of our planet were uniform, the sun's heating 
power would be directly proportional to his altitude, and the 
mean temperature would diminish equably in receding from 
the equator. A variety of circumstances disturb this regular 
gradation of temperature. These arc — 1. The more rapid 
heating and cooling of land than sea, which arises in a great 
measure from the heat being gradually diffused throughout 
the ocean (by means of oceanic currents), the hot water from 
the tropics being thus carried into temperate regions, while 
the cold water of the Arctic seas occupies its place. Proxi- 
mity to the ocean, therefore, promotes uniformity of tem- 
perature. — 2. The elevation of the land above the level of 
the sea. The sun’s heating power is rather augmented at 
great elevations; but a diminution of temperature at high 
levels is caused by the rarefaction of the air, and is a conse- 
quence of the law according to which, the specific heat of the 
atmosphere increasing inversely with its density, its sensible 
heat becomes absorbed as it expands. As this law is universal, 
it follows, that when a current of air ascends or descends, its 
temperature is changed to an amount exactly proportional to 
the change of level; and it is only when sucli a current is 
hotter than the normal temperature of the place whence it 
ascends, that it is a w r arm wind at a higher level. — 3. The 
presence or absence of clouds. These intercept the solar rays 
during the day, and tend to keep the ground cool. During 
the night, on the contrary, clouds intercept the radiation of 
the heat accumulated in the earth during the day, and tend 
to keep the ground warm. A cloudy climate is hence an 
equable one, having comparatively cool days and warm nights, 
cool summers and mild winters. 

When the sky is clear, the air in contact with the earth 
becomes wanned by radiation from its heated surface; and 
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being expanded and made lighter, it immediately ascends, its 
place being supplied by air from colder regions. Thus, since 
no two places have the same temperature, and since the tem- 
perature constantly changes, even in the same place, the at- 
mosphere is kept in constant motion. 

As the amount of aqueous vapour which is capable of re- 
maining suspended in the atmosphere is directly proportional 
to the temperature, ascending currents of air finally become 
so cooled that condensation or precipitation takes place ; and 
the nearer to saturation the air is before it begins to ascend, 
the sooner it will reach a sufficiently low temperature for 
condensation. We can therefore understand why mountain- 
chains (which impede the direct course of the currents, and 
force them to ascend) cause precipitation of the moisture of 
an atmosphere which lias already traversed, without any con- 
densation, a great extent of level country. 

The direction of the wind is primarily dependent upon the 
sun’s position, and is a very complex phenomenon, in conse- 
quence of the perfect fluidity of the air. On the open sea, at 
a sufficient distance from land to escape its influences, the 
trade-winds, owing to the intertropical heat, blow with great 
regularity tow ards the equator, or rather towards a point im- 
mediately under the sun’s position, varying therefore with the 
season of the year. Their direction is not due north and 
south, but more or less towards the west. This is in conse- 
quence of their retaining the momentum proper to the lati- 
tude whence they start, in their advance towards the equa- 
tor, where the motion of a point on the earth’s surface (due 
to its revolution round its own axis) is a maximum. They 
therefore lag behind, as it were, and appear to blow from 
the north-cast in the northern hemisphere, and from the 
south-east in the southern hemisphere. The presence of 
land interferes with the regularity of the trade- winds; and 
where it occurs in large masses, it becomes so much more 
heated than the ocean, that it attracts the aerial currents to-, 
wards itself, and hence completely changes the direction of 
the wind. 
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The whole of Continental India lies north of the equator, 
and considerably more than half of its area north of the 
Tropic of Cancer, whose position very nearly corresponds 
with the base of the peninsula of Hindostan. Proceeding 
northwards from the tropic, there is no sea nearer than the 
Arctic Ocean; but as we advance towards the equator the 
width of the land gradually diminishes both in the Madras 
and Malayan peninsulas. It may be observed also, that due 
south of India, the ocean extends without interruption be- 
yond the Antarctic Circle, while to the eastward, not only 
on the equator but in the southern hemisphere, there is 
much land. The Eastern Archipelago, from consisting of 
large islands, separated by belts of sea, possesses a humid and 
equable climate;, but the great continent of Australia, being a 
vast expanse of low land, becomes enormously heated when 
the sun is in the southern hemisphere, and presents extremes 
of climate. To the westward the coast-line of Beluchistan 
continues somewhat north of the tropic till it enters the Per- 
sian Gulf; but the great continent of Arabia advances far 
within the tropic ; while, a little further west, Africa extends, 
uninterrupted by sea, far into the south temperate zone. From 
this relative position of land and sea, it is evident that the 
whole of the rain which falls in India must be derived from 
the southward or eastward, and that those parts only can be 
subject to heavy rains, towards which the sea- wind blows. 

The maps of the monthly isotherm als*, recently published 
by Dove, enable us to trace with considerable accuracy the 
periodical changes of temperature throughout India and the 
neighbouring countries. An inspection of these maps shows 
us that in January the isothermal lines in the northern he- 
misphere are nearly parallel to the equator, but that, in the 
southern, Africa and Australia are preternaturaily hot. Till 
the vernal equinox, the equator of heat (or that line from 
which the temperature diminishes both towards the north and 
towards the south) lies south of the terrestrial equator ; but 
* See Maps of J>othennals appended to this Essirv 
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after tlie beginning of April, it advances rapidly into the 
northern hemisphere, and two defined regions of excessive 
heat (86° Fahr.) occur, one in Africa, and a smaller one in 
the peninsula of India. In May and June the equator of 
heat lies in India considerably north of the tropic, and the 
two regions of excessive heat, becoming united, extend unin- 
terruptedly from North Africa, across Arabia and Persia, over 
all India west of the Bay of Bengal. Tn July, a still hotter 
area occurs in Nubia and Arabia, and Northern India is very 
little inferior in temperature, whilst Southern India becomes 
cooled; the heat throughout India being modified by the ac- 
cession of the rains. Tn this month the isotherms in all parts 
of Asia arc much curved, the convexity being towards the 
north ; and the amount of curve increases towards the north- 
ern part of the continent. 

In August the equator of heat passes through Northern 
India, which is still occupied by the rapidly contracting region 
of excessive heat. In September and October the equator of 
heat advances rapidly towards the south, and in November 
it has entirely left India, and corresponds almost exactly with 
the terrestrial equator, while the region of excessive heat lies 
in the Indian Archipelago over Borneo and New Guinea. 

We see therefore that from the vernal to the autumnal 
equinox a great part of India is pretcmaturally hot, but that 
from October to February (inclusive) it is comparatively cool, 
and at the same time the continents of A|pca and Australia 
become pretcmaturally hot. During the summer months 
therefore, or the hot season as it is commonly called in India, 
the wind blows from the south towards the north, while in 
the winter or cold season it blows from north to south. At 
both seasons these directions are often modified by local causes, 
besides being uniformly affected by the earth's rotation, and 
by the heating and cooling of the continent. 

The monsoons or periodical winds are known in the Indian 
Ocean, and indeed generally throughout India, by the name 
of the south-west and north-cast monsoon, these being their 
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directions at sea. At the commencement of the vernal equi- 
nox, the south-west monsoon is very local in its character, 
the heat being greatest over a small region in southern India. 
At the same time Arabia and the countries cast of Persia are 
much heated, and cause a southerly wind to blow from the 
ocean west of India, towards Persia and Afghanistan, while 
an east wind blows up the valley of the Ganges. After April 
the northern parts of India become much hotter, and the di- 
rection of the southerly monsoon is remarkably influenced, 
as has been well pointed out by Dove, by the great heat of 
Tibet, Siberia, and Tartary, which, in consequence of their 
cloudless climate, acquire an almost tropical temperature dur- 
ing the summer months, and attract the currents northwards. 

I. The south-west or summer monsoon. This, in almost all 
parts of India, is a sea wind, and is therefore; loaded with va- 
pour. On the west coast of the Madras Peninsula it comes 
in contact with the range of mountains called the Western 
Ghats, upon which it deposits a great part of its moisture ; 
in its further course it meets with no greater elevation in 
southern ludia, the eastern parts of which arc comparatively 
dry. On the coasts of Orissa and Bengal the direction of this 
wind is more to the north, from the heating of the continent 
to the north and north-west, and much moisture is deposited 
on the mountains of these provinces. In northern India the 
rainy season commences later than in the Peninsula, because 
it is not till June that the sun acts sufficiently energetically 
on the Tibetan mountains and the plains of temperate Asia 
to attract in that direction the full force of the monsoon. 
This wind, after passing over the plains of Bengal, comes in 
contact with the Kliasia mountains, upon which, and upon 
the whole chain of the Himalaya, it discharges itself in 
heavy rains diminishing in amount as wc advance westward, 
with the increasing distance from the sea. At Calcutta the 
wind, during the whole of the monsoon, from April onwards, 
blows from the cast of south, but after the beginning of Au- 
gust, when the great rain-fall in eastern Bengal has con- 
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siderably lowered the temperature of that province, (the arid 
plains of the Panjab, however, remaining excessively heated,) 
it becomes S.S.E., and in September still more easterly. 

In the eastern (Malayan) peninsula it is probable that the 
direction of this monsoon is nearly from south to north ; but 
more detailed information is required to enable us to under- 
stand the precise course of the aerial current in all parts of 
that Peninsula. At the commencement of the monsoon the 
wide and open valley of the Irawadi seems to act as a local 
source of attraction, to which the wind blows from both 
oceans. At a later season, the elevated temperature of the 
plain of the Granges and the Tibetan valley of the Brahma- 
putra overpowers that influence, and the main atmospheric 
current flows over the mountains south of Assam and as- 
cends the valleys of both these rivers in a north-westerly di- 
rection. 

II. The north-cast or winter; monsoon. As a consequence 
of what we have stated, after the autumnal equinox, the great 
mass of the Himalaya becomes intensely cold, and the whole 
of the continent comparatively cool, while the southern hemi- 
sphere gets powerfully heated. The north-east monsoon, 
which results from this distribution of temperature, is the 
effect of h distant attraction, and therefore blows with great 
regularity. It is everywhere a land wind, except in the Ma- 
layan Pcninsida and on the coast of the Carnatic. In Ma- 
laya it blows over a great extent of sea, and is therefore very 
rainy; but in the Carnatic the width of sea is not great, so 
that the rain-fall, though well marked, is less, and terminates 
long before the end of the monsoon, probably from tlr wind 
acquiring a more directly southerly direction, after the sun 
has reached the southern tropic. 

The current which flows towards the southern hemisphere 
as the north-east monsoon, is replaced by an upper one which 
flows northward. It is from this northerly current, which 
arrives moisture-laden from the southern ocean, that are de- 
rived the winter snows of the Himalaya and of the mountains 
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of Afghanistan, and the winter rains of the lower hills and of 
the plains at the foot of the mountains. These last are irre- 
gular in amount and period, and dependent perhaps on local 
disturbances of the great current, the causes of which arc 
still obscure and require careful investigation. During the 
south-west monsoon, a similar return current from Siberia 
and Tartary probably flows almost uniformly from the north- 
ward at a very great elevation, and joins the ascending cur- 
rent from the plains of India. 

When the causes and direction of the periodical winds are 
clearly indicated, there is no dilHculty in understanding why 
it is that in some parts of India the climate is always moist, 
both monsoons being rainy, while in others one monsoon only 
is rainy, and in others again there is no rain at any period of 
the year. The only permanently rainy province is the Ma- 
layan peninsula, and the only absolutely arid ones are Sind 
and the neighbouring deserts of the Panjab. Throughout the 
greater part of India one monsoon is rainy, and that gene- 
rally the south-west one, blowing from May or June till the 
end of September. 

The amount of rain varies prodigiously in different parts of 
India, from almost none to six hundred inches, but the details 
must be reserved for notice under the several districts. It 
is very essential to bear in mind that the rain-fall affords no 
direct criterion of the humidity of any climate, for the atmo- 
sphere may be saturated with moisture without any preci- 
pitation taking place. The influence upon vegetation of the 
vapour suspended in the air, and thus brought in contact with 
every surface of the foliage, is most important, and can only 
be ascertained by means of daily observations with the hy- 
grometer. This instrument is indeed, generally speaking, of 
tar more importance to the botanist than the thermometer; 
the distribution of tropical plants especially, in so far as it is 
influenced by climate, being so by its moisture*. 

* To mate our meaning clearer, we may say that any part of the tropics is 
hot enough for the growth of a tropical plant, hut that whole natural orders, 
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The normal mean temperature of the equator is stated by 
Dove to be a very little below 80°, but this is somewhat 
exceeded in many parts of continental India, The normal 
mean temperature scarcely diminishes at all between 0° and 
10° N. lat. Between 10° and 20° it diminishes 2i°; between 
20° and 30°, 7°; and !>etwecn 30° and 40°, 13*3°. In 20° N. 
lat. therefore the diminution may be estimated at about half 
a degree of temperature, and in 30° N. lat. at 1° of tempera- 
ture, for a degree of latitude. In India, however, the mean 
temperature does not diminish so rapidly, owing to the in- 
crease of the mass of land to the northward, which, as has 
been shown, becomes excessively heated in summer. The 
normal difference of temperature between summer and winter 
is least at the equator, and increases with the latitude ; and 
this effect is enhanced in India by the increase in the mass 
of land, which makes tlic summers hotter and the winters 
colder than the average. 

The phenomena of vegetation are less dependent upon the 
mean temperature of the year than upon that of the season 
of growth: thus, within the tropics, vegetation is active at 
all periods of the year, but in the cooler temperate zone, and 
at considerable elevations on the mountains of the tropics, 
only during the summer season. It is therefore important in 
the investigation of climate with regard to its application to 
botany, to know the moan temperature of each of the four 
seasons, and, if possible, tliat of each month. 

The only other important clement by which climate is af- 
fected, is elevation above the level of the sea. The dimi- 
nution of temperature as we ascend (on the surface of the 

genera, and individual sped os are extremely sensitive to the amount of mois- 
ture in the air, and its fluctuations. Some plants are confined to perennial hu- 
midity, others to perennial drought, whilst still others are dependent on acces- 
sions of heat or drought at certain fixed periods, for life and health or tho 
means of propagation. Comparatively few observations on tcmperature r jand 
those in certain months only, give us a sufficient approximation to the re- 
quirements of a plant in that particular, but the hygrometrical observations 
should be dontinUed throughout the year. 
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earth) is usually estimated at one degree for three hundred 
feet. In India, it is only in the most perennially humid and 
densely wooded mountains, that the diminution of tempera- 
ture is so rapid as this, for in the drier districts it is very 
much less. Thus, while in Sikkim 1° for 300 feet is the pro- 
portion for elevations below 7000 feet, on the Nilghiri Hills it 
is about 1° for 310 feet, in Khasia 1° for 380 feet; and the 
elevations of Nagpur and Ambala produce no perceptible di- 
minution in their mean temperature, which is as great as 
that which would normally be assigned to them were they at 
the level of the sea. 

When the latitude, the amount of land, the humidity, and 
the elevation are known, we have every element which influ- 
ences climate ; and as the limits between which each of these 
elements varies is in hulia considerable, it is evident that 
the diversity in the climate of it*< parts must be very great. 
We reserve the details of these to the following chapter, and 
shall coniine ourselves here to pointing out the two broad 
divisions of climates, which it is important to bear in mind, 
namely, those which arc excessive, and those which are equable. 

An equable climate prevails in the vicinity of the equator, 
and in all perennially humid districts ; while an excessive cli- 
mate, in which the summer is very hot and the winter cold, 
is characteristic of the north-western regions, of the interior 
of the continent, and of provinces characterized by extreme 
drought. The northern districts of India arc more exces- 
sive iu climate than the southern, because they are broader 
expanses of land; and the western side of the great (Madras) 
peninsula is more equable than the eastern, because it is much 
more humid. 

VI. Sketch of the Physical Features and Vegetation of the 
Provinces of India. 

A. Limits of the ‘ Flora Indica.* 

Although the main object of this Flora is the illustration 
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of the Botany of the British Possessions in India, we cannot 
restrict ourselves to these limits without omitting many im- 
portant additions made by English naturalists to our know- 
ledge of the Indian Flora; and we have hence, in assigning 
geographical limits to our labours, been guided as well by cir- 
cumstances of botanical importance, as by natural and poli- 
tical boundaries. We shall therefore include, — to the north, 
the whole Himalaya, and as much of Tibet as is known, — to 
the west, Afghanistan and Belucliistan, — to the east, all the 
countries to the west of the chain which divides Ava from 
Siam, and the whole of the Malayan peninsula, — and to the 
south, the island of Ceylon. It is obviously impossible, even 
were it necessary, to define these boundaries more rigidly. 
By including them, we gain a point of the greatest importance 
botanically, in illustrating the Indian Flora, namely, a very 
fair representation of the Floras of Eg\pt, Persia, and Eu- 
rope, to the west, — of Siberia to the north, — of China to the 
east, — and of the Malayan Archipelago to the south-east; of 
the union of the species, genera, or orders of which floras, 
that of India is mainly composed. 

Lest, however, w r c should be thought too arbitrary in push- 
ing our boundaries so far, we may appropriately introduce 
here a few remarks on the subject, which will explain our mo- 
tives more fully. Till very recently, no part of the Himalaya 
belonged to the British Government, the province of Ku- 
maon (between the Ganges and Kali) alone excepted; but 
later events have added the whole mountain region between 
the Ravi and Satlej, and placed the remainder of the North- 
west Himalaya, including Kashmir, so much under British 
influence, that an account of its Flora is as essential to bo- 
tanists in India and Europe, as is that of any of the Bri- 
tish possessions. The Tibetan provinces of Ladak and Baiti, 
which continue, as formerly, appanages of Kashmir, have re- 
cently been very completely explored botanically by several 
travellers, whose labours cannot be overlooked, because their 
herbaria contain many plants which will hereafter be found 
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within the British boundaries, besides many others which, 
from being in a different state, or belonging to different va- 
rieties of others found elsewhere, are essential for the elucida- 
tion of our Flora. For the same reasons we include the Chi- 
nese Tibetan district of Guge, immediately north of Kumaon, 
which has been examined by Captain It. Strachcy and Mr, 
Wintcrbottom, and whose Flora is identical with that of the 
British Tibetan valleys of Piti, and of Niti (in Kumaon). 

Nipal and Bhotan again are wholly independent states; 
but to exclude them would be to omit all notice of the 
splendid labours of W allich on the one hand (which reflect so 
much lustre on the liberality of a former Government of 
India), and of Griffith on the other, who alone has explored 
Bhotan. Sikkim occupies an intermediate position between 
Nipal and Bhotan ; a considerable part of it belongs to the 
British, the rest is maintained by our influence and autho- 
rity; and the whole presents a flora which is not only the 
best investigated of any district cast of Kumaon, but unites 
the Floras of Nipal, Bhotan, East Tibet, and the Khasia 
mountains; being lienee, in a geographieo-botanical point of 
view, one of the most important provinces in India, if not in 
all Asia. 

Returning to the extreme west, the political boundary of 
British India lies at no great distance beyond the Indus, but 
does not include the mountainous regions ot Afghanistan, the 
whole of which was investigated about fifteen years ago by 
Griffith, who accompanied the army of the Indus on its march 
from Sind to Candahar and Cabul, and penetrated as far as 
Bamian and Saighan, forming very large collections. These, 
besides containing an immense number of Persian and Eu- 
ropean plants, which find their eastern limits within the Bri- 
tish territory, are rich in Himalayan forms which advance 
no further west, and, what is of still greater importance, they 
contain many species common both to Europe and the Hima- 
laya, but winch, from presenting differences induced by local 
causes in these two distant countries, might not be imagined to 
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have had a common origin, did not the Afghanistan specimens 
blend their characters, or show the transition between them. 

The botany of our eastern frontier is less known than that 
of any other part of India, and, indeed, it is to it alone that 
we look for any considerable amount of novelty ; for though 
the upper Assam valley and Mishmi hills have been investi- 
gated by Griffith, and Lower and Middle Ava by Wallich, 
their united materials arc not extensive; whilst the upper 
valley of the Irawadi, Manipur, and the other districts east 
and south of Cacliar, are wholly unknown. Griffith, indeed, 
botanized in the Hiikum valley, but his collections from that 
country have not hitherto been made available to botanists. 
The whole of the Malayan Peninsula is also included in our 
Flora; for though the British settlements of Penang, Ma- 
lacca, and Singapur, comprise but a small proportion of the 
peninsula, they may be supposed to represent well the Flora 
of so narrow a tract of land, whose climate and physical fea- 
tures arc almost uniform throughout. 

It will thus be seen that the limits of the Flora Indica ex- 
tend from the 36th parallel of north latitude to the equator, 
and from about the 62nd to the 105th degree of east longi- 
tude ; the area of land embraced being little less than two 
millions of square miles. This is by far the greatest tropical 
or subtropical area that has ever been made the subject of one 
Flora ; and at the same time it is the most varied, including 
every climate, from the burning heat and absolute drought of 
the deserts of Sind, to the humid jungles of the Malayan pe- 
ninsula, and to the everlasting snows of the Himalaya. Eu- 
rope, which (to the regret of every botanist) has never been 
made the subject of one Flora, considerably exceeds India in 
superficial area, containing three and a half millions of square 
miles ; and it presents several geographical points which afford 
familiar standards of comparison for distances in India. Thus, 
the distance in latitude from Ceylon to Tibet is just that from 
Gibraltar to the Orkneys, or from the Gulf of Finland to the 
Morca. The greatest breadth of our limits in longitude is from 
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Cabul to the lrawadi, which is approximately near that from 
the Bay of Biscay to the Caspian Sea. The extreme breadth 
of India along a diagonal liue is from Cabul to Malacca, and 
that is also about the extreme diagonal breadth of Europe from 
Spain to the northern termination of the Ural mountains at 
the Arctic Sea. Wc wish to press these comparisons espe- 
cially upon the attention of local botanists, and of those more 
familiar with species of plants than with geography, for the 
following reason, — that on several occasions, having identified 
a plant of the lower Himalaya with one that inhabits an ele- 
vation of 8000 feet in Ceylon, we ha\ e been met with expres- 
sions of surprise and incredulity, by naturalists who do not 
for a moment hesitate to unite many species of Scotland 
with those of a sufficient altitude on the Sierra Nevada in 
South Spain; who habitually quote the Alps and Pyrenees 
as containing many species in common with Iceland and Nor- 
way, and even Arctic America ; and who, whilst acknowledging 
that many of the elements of the Floras of the Pyrenees, Alps, 
Carpathians, Ural, Norway, Iceland, and Arctic America arc 
identical, arc prepared to deny a similar extension of species 
over the mountains of Ceylon, the Madras peninsula, Khasia, 
Himalaya, and Java. 

If, on the one hand, we experience opposition to our iden- 
tifications of species inhabiting localities in India sundered 
by considerable areas of land and sea, so, on the other, we 
find equal or greater difficulty in persuading a large class of 
our fellow-botanists of the specific identity of Indian plants 
with those of other better known but more distant countries ; 
and we have hence felt anxious on this account also, so to ex- 
tend the limits of our Flora, that we might meet such bota- 
nists on their own ground as it were, and trace these species 
continuously from those parts of the world with which they 
are familiar to those we know best. It is, however, impossible 
altogether to overcome a proneness of the human mind to 
regard everything from an unknown country, or that is seen 
surrounded with foreign associations, as itself unknown, and 
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to banish prejudice from the domain of Systematic Botany 
as effectually as it has been from some allied sciences, which 
have fortunately been most successfully cultivated by many 
men of large experience and extensive attainments in collate- 
ral branches of knowledge. 

B. Necessity of dividing India into provinces ; and principles 
according to which it is proposed to he done. 

In order to define with accuracy, and at the same time in 
an intelligible manner, the geographical range of the indivi- 
dual species comprised within our Mora, it is necessary to di- 
vide India into botanical provinces. This we have found a 
very much more difficult task than might have been supposed, 
partly from the constantly shifting political and other boun- 
daries of our dominions and its subdivisions, and partly from 
the necessity of selecting as far as possible such provinces 
as arc defined by physical features rather than by arbitrary 
lines. We have devoted much time to a careful study of all 
available information regarding the geography of British India, 
having had recourse in every case to original documents, in 
preference to the numerous maps on the physical geography 
of India published in this country and on the Continent, 
which have been compiled from these sources, and which, 
however conspicuous for research, are unexceptiopally ex- 
tremely defective, owing to their authors not having that ne- 
cessary general acquaintance with the country, which alone 
could enable them to classify the thousands of facts they have 
laboriously collected, and which are represented with distorted 
effect in such maps. 

Wc enter upon our task with a lively sense of our inabi- 
lity to meet the requirements of Botany on the one hand, 
and of Geography on the other ; but it was imperatively ne- 
cessary that wc should, before any part of our Flora went to 
press, decide upon the geographical divisions to be adopted 
and the nomenclature to be employed. Though our conjoint 
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personal experience is very much greater than that of any other 
naturalists, there* are still large areas of the region under 
consideration, of which we have no personal knowledge what- 
ever : we do not therefore presume to consider our scheme as 
established beyond the necessity of future modification; on 
the contrary, we submit it with great diffidence to the criti- 
cism of Indian geographers, and earnestly court inquiry into 
its details. 

The physical features of the several provinces will be treated 
in considerable detail. This seems called for by the general 
want of accurate information on Indian geography, displayed 
in many valuable works on various branches of Indian 
science ; and this not only on the Continent, but quite as 
conspicuously in England. It perhaps arises from the fact 
that no physicist or naturalist lias hitherto proposed such a 
classified or systematic arrangement of habitats or locali- 
ties, as may be readily acquired by the professed naturalist ; 
though it should not be forgotten that it is primarily due to 
the defective state of our education, which leaves otherwise 
accomplished men so ignorant of the general features of the 
geography of India, that when the demands of their profes- 
sion or of science oblige them to study its details, they find 
insuperable obstacles to their acquisition. At the commence- 
ment of this essay it has been observed, that “ Ind. Or.” is 
too often the sole indication of the native place of many ines- 
timably valuable vegetable products, even in works of stan- 
dard authority ; and when more detailed localities are given, 
they are generally copied at random from the tickets of col- 
lectors, or the catalogues of local botanists, and arc in most 
cases mis-spelt and equally unintelligible to the resident in 
Europe and in India. Many botanists indeed seem tacitly 
to admit that there is a recognized license to overlook both 
generalities and specialities in treating of Indian plants, and 
with the honourable exception of Dr. ltoylc we do not know 
of one who has written extensively, and not availed him- 
self of this license. Dr. Hoyle's great aim seems to have 
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been to break down this system, both by precept and exam- 
ple, and we consequently find his work unique as regards 
the value of the notices it contains on the geographical dis- 
tribution of the plants of North-west India; and it is with 
regret that we see the information he lias lavishly given too 
frequently so distorted in subsequent systematic works, that 
we have to refer to the original to arrive at the truth. This 
is certainly from no want of accuracy in Dr. Hoyle’s work, 
or in appreciation of details, but in some measure to a due 
prominence not being given to a classified arrangement of tin* 
provinces of so extensive and varied a country, and the adop- 
tion of such a nomenclature as could be referred to, indepen- 
dently of the other information with which the geographical 
matter is at present embodied in bis writings. 

In the scheme we are about to propose, we shall keep the 
natural divisions (botanical provinces) as large as is consis- 
tent with our objects ; and in selecting names for them, shall 
endeavour to choose such as are already familiar to persons 
conversant w r ith the outlines of Indian geography, studiously 
avoiding the introduction of any that liavc not a broader 
claim to be known and used than mere botanical conveni- 
ence. Under the description of each province we shall endea- 
vour to communicate as mueli definite trustworthy informa- 
tion as we can embody, regarding its elevation, the nature 
of its surface, its climate, etc. ; this we have chiefly gleaned 
from various periodicals and travels, Government reports, and 
other sources of information, which have come under our 
notice. In order, how r cver, to avoid much repetition in our 
descriptions of these provinces, it is necessary to preface our 
account of them with some general remarks qn the geogra- 
phical distribution of Indian plants. 

C. General Remarks on the Vegetation of India . 

Before proceeding to describe the physical features, etc., of 
the provinces, wc shall give a very short and comprehensive 
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sketch of the vegetation of India, and of the relation which 
the liotany of its different great divisions bears to that of 
neighbouring or distant countries. These remarks, from the 
incompleteness of the data at our disposal, must necessarily 
be vague, and may be viewed rather as indications of results 
likely to be obtained than as absolutely ascertained facts. 

We have already said that all the main elements of the 
Indian Flora exist in surrounding countries, and to this is to 
be attributed one of the most remarkable botanical features 
of so extensive an area, namely, the very limited number of 
peculiar families that are largely represented in it. Thus, 
Aurantiacoa * , Dipt cradle, ttal.'Uhn'htrw, Ebenacea * , Jasmine®, 
and Cyrt and rave® are the only Orders winch are largely de- 
veloped in India, and sparingly elsewhere; and of these, few 
contain one hundred Indian species. Tu this respect the 
Indian Flora contrasts remarkably with that of Australia, 
South Africa, or South America, or e\on with Europe, North 
Asia, and North America. On the other hand, India contains 
representatives of almost every natural family on the globe, a 
very few small South American, Australian, and South African 
Orders being the chief exceptions ; and it contains a more 
general and complete illustration of the genera of other parts 
of the world than any other country whatsoever, of equal or 
even of considerably larger extent. It is hence not surpris- 
ing that some of the large cosmopolitan families are perhaps 
less universally preponderant in India than in most other 
continents, Campanil® especially being deficient, as are Gra- 
mme® and Cyperace® in some regions, Leyumuwnm, Labiata >, 
and Ferns in others, whilst Euphorbiace® and >sV raphularia - 
ce<e are universally present, and Or chide® appear to form a 
larger proportion of the Flora of i ndia than of any equally ex- 
tensive country. 

Wc assume the total number of Indian species included in 
the limits of our Flora, to he from 12-15,000, but whether 
this estimate is to be regarded large or small, compara- 
tively with other parts of the globe, we are not prepared to 
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Bay j compared with the exaggerated estimates of the Floras 
of other tropical countries, which are so frequently put forth, 
this number (which is certainly not too small) must appear 
insignificant ; nor would it be fair of us to expect credence 
for it, did we not add that it is the result of the collation of 
many irrefragable data, after making a large allowance for du- 
bious, undescribed, and even undiscovered species. It is right 
also to add, that our conviction that the estimates of other 
Floras (and indeed of the Flora of the whole globe) are exces- 
sively exaggerated, is founded upon extensive personal expe- 
rience, and the careful consideration of a large l)ody of well 
established facts ; and we are emboldened in enforcing it, by 
the sanction of Mr. Brown, with whom we have repeatedly 
discussed this curious and extremely important subject. 

With regard to the general diffusion of species throughout 
India, we believe that there is no part of the whole area in- 
cluded in our Flora where a radius of ten miles produces 
many more than 2000 species of flowering plants, and that 
this is very rare, confined to mountainous districts, and pos- 
sibly to the Khasia. It is further probable that a continuous 
area, with a radius of fifty miles, containing 4000 species, is 
nowhere to be found in India ; if anywhere, its centre is pro- 
bably in the Assam valley, in which case it would include 
the Khasia, Jheeis of Bengal, and the loftiest regions of the 
Himalaya^ 

With regard to local assemblages of species in very narrow 
areas, these are never very numerous, except in the pastures 
of the temperate and subalpinc districts, where thirty to forty, 
in different stages of luxuriance, may be found within a radius 
of six feet. Nearly as many may be gathered in the neigh- 
bourhood of, and upon, one moss-covered rock or tree-stump 
on the damp, exposed hill-tops of the Khasia. It is 'almost 
impossible, however, to appreciate the nicely balanced local 
circumstances that determine the number of species which 
will all find room, and keep it, in a limited space : much de- 
pends on the prevalence of species that combine to cheek the 
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full growth of individuals on the one hand, and that exclude 
gregarious species on the other. In the more humid jungles 
of the luxuriantly clothed parts of India, a very few species 
are to be found in close contiguity, but many in a moderately 
large area. In the drier and hilly districts of Central India 
we have found it difficult, especially in winter, to collect 150 
species in a walk of several miles, and this where there was no 
apparent want of trees, shrubs, or herbs. On the other hand, 
during the rains we have, in the Panjab, collected eighty 
species, chiefly of tropical annuals, in an area of a hundred 
yards square ; these, however, were brought together by local 
circumstances, and the total Flora of the country for ten 
miles around the same spot probably comprised less than 800 
species. At 1-5000 feet elevation in the Khasia we have col- 
lected upwards of fifty species of Graminece alone, in an eight 
miles' walk, and twenty to thirty Orchidecp; but these are quite 
exceptional cases. 

There is almost a total absence of absolutely local plants in 
India, at least so far as our experience serves us ; but in say- 
ing tliis, wc are only giving the result of general impressions, 
and of comparing the contents of our collections with those 
of other travellers, and with the statements of trustworthy bo- 
tanists in Australia and South America. 

Before dismissing this branch of our subject , wc may men- 
tion that the general physiognomy of the greater part of the 
Indian Flora probably approximates more to that of Tropical 
Africa than to any other part of the globe, accompanying in 
both cases immense alluvial plains, bounded by deserts at cer- 
tain points, and traversed by mountain-chains of moderate 
elevation. The more loosely timbered drier regions probably 
assimilate very much to the districts of Senegal, Upper Egypt, 
and Abyssinia ; the west shores of the Madras peninsula, and 
the whole Malayan peninsula to the tropical African coasts ; 
and the deserts of Sind to those of North Africa. 

Besides the absence of great forests, there is in India no 
representative of the Catingas of Brazil, the Pampas of South 
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America, the Savannahs of North America, nor of those dry 
plains studded with hundreds of species of flowering shrubs 
and bulbous herbs, which are so characteristic of the Cape of 
Good Hope and of Australia. The plains of India are indeed 
everywhere extremely poor in species, and such as abound 
in individuals are usually of a weedy character. The hilly 
parts of moderate elew ation again are far from presenting that 
gorgeous display of flowers and foliage that the Brazilian 
forests do. The gaudy Cacti , AniaryUidere , Liliaceoi , and Me- 
laxtomacea, amongst other Orders of that country, have no re- 
presentatives in India similar in beauty, variety, and abund- 
ance. In fact, there are few countries in which the vegetation 
of the more accessible parts presents so little beauty, or such 
short seasons of bloom. 

Maritime plants, again, arc rare in India; nor is there a 
well-marked and generally diffused littoral Flora; such, we 
mean, as is compost'd of plants that are not absolutely sea- 
side, but which never wander many miles from the ocean. 

a. On the Distribution of Indian Plants as influenced by 
Climate. 

From the ]>osition of India, we have seen that its climate 
(and hence its vegetation) is more generally tropical, than the 
latitude under which so much of it is included would alone 
indicate. The mountains, however, when above 1-5000 feet, 
everywhere present more or less of a temperate vegetation, 
which becomes wholly temperate at greater elevations, and 
which passes into an alpine Flora over a large extent of still 
loftier mountain country. 

Within the limits of the strictly tropical region there is 
the greatest possible difference between the vegetation of the 
humid and that of the arid climates, shown not only by a 
difference of species, but of genera and whole natural fami- 
lies, and accompanied by a corresponding dissimilarity in the 
aspect of the country. Thus, the impenetrable green jun- 
gles of the equable and rainy Malayan peninsula, of Eastern 



INTRODUCTORY ESSAY. 


95 


Bengal, the west coast of the Madras peninsula, and of Cey- 
lon, contrast strongly with the drier parts of the intcrtropical 
zone, and still more so with the loosely-timbered districts of 
Central India, and of the base of the western Himalaya. 
The absolutely sterile deserts are confined to the extensive 
plains, which are all cut off from the rains by being placed to 
leeward of mountain -ranges, or by other causes. There arc 
hence in India no vast plains clothed with gigantic timber- 
trees, such as cover immense areas of the American tropics; 
and even the valleys of the great Indian rivers, the Ganges, 
Nerbada, etc., are nowhere heavily timbered, but are gene- 
rally absolutely destitute of forest, and extremely populous 
and highly cultivated*. 

The tropical forests of India may be divided into those 
which inhabit perennially humid districts, and those which 
are confined to regions presenting contrasted seasons, of sum- 
mer rain and winter drought. 

The perennially humid forests arc uniformly characterized 
by the prevalence of Ferns, and, at elevations below 50(H)- 
7000 feet, by the immense number of epiphytal Orchidew , 
Orontiacere, and Scitaminew : they contain a far greater 
amount of species than the drier forests, and are further cha- 
racterized by Zhr (fiber area:, Xyridea* , Palnn, Panda new, Dra- 
cwna, Piper, Clt fora at has, Urficaceat (especially Jrtocarpece and 
Fici), Arahacew, Apocynew , shrubby Rvbiuccw, Anraniiacew, 
Garciniacew, Ammacvw, Nutmegs, and Dipterocarpea ». 

The drier tropical forests of the regions with contrasted 
seasons, are much modified in luxuriance and extension by 
the winter cold in those extratropical latitudes over which 
they spread. In the chapter upon the meteorology of India, 
it is show r n that though the summer heat scarcely decreases 

* It w a much discussed question m India, whether tho Oangetic plain was 
ever covered with forest : the host authorities consider that it uever was so ; but 
there are other* who hold the contrary opinion, and aver that tho destruction 
of the timber has produced a great charige in the climate. The absenco of vege* 
table remains in the alluvium appears unfavourable to the latter opinion. 
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with the increasing latitude till the 30th degree north, the 
cold of winter rapidly increases (see the map of Isother- 
raals) . Hence many tropical species, genera, and even families, 
which are sensitive to cold, are comparatively local when found 
beyond the tropic, as most Palms, Cyras, Dipterocarpeee (ex- 
cept Vatica), Aurantiaceee, Connar acres, Meliacees, Myrtacees, 
Rubiacecs, Ebert area, and many more. Others are indifferent 
to the cold of winter, provided they experience a great sum- 
mer heat ; these advance far beyond the tropic, and lend a 
more or less tropical aspect to the Flora even of the base of 
the north-western Himalaya, in 33° north. Such arc many 
Legvminoscs (as Bauhima, Acacia, Erythrina, Batea, Dal- 
bergia, Millettia), Bomba x, Vatica, Nauclea, Combretacees, 
Verbenacea!, Lagerstrosmia, Gristea, Jasmine a*, and Bignonia 
Indica. 

Passing from the forest vegetation to that of annual plants, 
we find that an immense proportion of these are uniformly 
distributed throughout India, and, vegetating only during 
the hot rainy season, are neither exposed to drought nor cold. 
Of these some of the most conspicuous are, besides Grarni - 
nees and Cyperaciee, a vast number of small Leguminoscs and 
Scrophalarinere, Sida, Corchorus, Nama, Blumea and other 
Composites, some Labiates (as Leucas, Anisomeles, etc.), Ama- 
ranthacees, Acanthacees, Convolmlacees, Ludwigia, Jvssieua , 
etc. 

Dr. Rovle has well shown that this distribution of tropical 
annuals and of perennial-rooted plants with annual stems is 
not confined to the plains, but ascends the loftier mountain 
valleys as far as the well-marked rainy season extends, and 
that such plants only disappear where the accession of heat 
and humidity is not sufficient in amount or regular enough 
in period to stimulate their vegetative organs. Some of the 
most remarkable of these extratropical examples of tropical 
genera are species of Begonia, Osbeckia, Argostetnma, Plec - 
tranthus, various Cyrtandracecs, Scitamineee, Arficeee, Com- 
melynacees, and a few epiphytal Orchideee . * 
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A vegetation of a different nature from any of the above 
prevails in the extratropical regions of India during the cold 
months only ; and, though contrasting in character with that 
of tropical annuals, is dependent upon analogous modifications 
of climate for its presence. This consists of annual plants 
of the north temperate zone that do not appear within the 
tropics (except at a considerable elevation), and wliich owe 
their southward extension into India to the winter's cold, just 
as the summer annuals owe their northward extension to the 
heat. These flower when the tropical plants are torpid : they 
are very numerous, comprising many European and cosmo- 
politan genera, and even species. Besides the winter crops of 
the Gangetie plain, consisting of Wheat, Barley, and more 
rarely Oats, with \arious kinds of pulse, there are, of wild 
plants, Ranunculus sceleratus and murk at as, CapseUa Bursa - 
pastoris, Si/cue coniea, Alsine media, Arenaria serpyllifolia, 
Euphorbia Ileliosropia , Medico go lupu/ina and denliculata, La- 
thy ms Aphaca, Gnaphalia, Xanthium, Veronica agrestis and 
AnagalHs, He/iotropium Europcenm, various Polygona, Juncvs 
bvfonius, Butomus umbeUatus , Atisma Plantago, and very many 
Cyperacete , Grasses, and such aquatics as Myriophyllum, Po- 
tamogeton not a ns and crispas, VaUisneria, Zamnchellia, Ra- 
nunculus aqvatilis, Lenina, and many other". 

The transition from the tropical to tin' lemperate Flora 
is more rapid in ascending above the k u 1 of the plains, 
than in ad\ ancing northward at the same lc\el; the change 
of vegetation in a few thousand feet of aso( lit being much 
greater than in as many degrees of latitude as would com- 
pensate for the decrease of temperature experienced in that 
ascent. In the perennially humid provinces of India the 
climate of the base of the mountains is even more equable 
than that of the adjacent plains, from the atmosphere being 
more loaded with moisture. Hence in these regions a warm 
temperate Flora (neither strictly temperate nor markedly tro- 
pical) commences at elevations of 2-3000 feet, and prevails 
over the purely tropical, which appears in scattered trees. 
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shrubs, etc., amongst it. This vegetation presents many pecu- 
liar features, and its total absence from the plains is not to be 
accounted for by any simple law of climate. Amongst other 
Orders wc may mention especially Magnoliacea, Ternstroe - 
miacea, subtropical Rosacea (as, Primus , Photinia , etc.), Kad* 
»ura f Spharostema , Rhododendron , Vacnnium, Ihoe , Styraa ? , 
Symplocos , O/ra, Sapotacea , Lav r area, Podocarpus, Pirns Ion - 
gifolia ; with many mountain forms of truly tropical families, 
as Palms, Pandanus, Musa , Clusiacea , V ines, Vernonia , and 
hosts of others. These are instances of more or less strictly 
mountain plants prevailing uniformly over many degrees of 
latitude and longitude without ascending or descending much, 
but which are so rarely seen on the plains, as to entitle them 
collectively to a separate notice when treating of the phases of 
Indian vegetation. 

Advancing westward, especially in the Himalaya, we expe- 
rience a drier climate, which exaggerates the effect of eleva- 
tion on the vegetation, and produces besides many curious 
anomalies, as a reduced mean temperature divided into two 
seasons, one of heat and one of cold, which arc more con- 
trasted at these elevations than on the plains. It is ob- 
viously impossible to enter here into the details of the ap- 
parent anomalies thus caused in the distribution of plants; 
each individual species demanding a study of its natural habits 
to explain its aptitude for an extended distribution in eleva- 
tion, or geographical position, or its absolute restriction to a 
'i cry narrow area, or to a few spots characterized by a combi- 
nation of favourable circumstances. Examples may be seen 
in the Ephedra of the Panjab and north-western Himalaya, 
which ranges from the plains to 16,000 feet; in the genus 
Marlea s which ascends from 3000 to 8000 feet in Sikkim, 
and in the western Panjab, at scarcely 4000 feet, accompanies 
Celt is and a species of Ash ; in a subtropical My r sine > which 
extends even into Afghanistan ; in Jmiperus excelsa, found as 
low as 5000 feet in Afghanistan, and which ascends to 15,000 
in Tibet 
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Of the tropical and subtropical plants that accompany this 
high summer temperature and withstand the cold of consider- 
able elevations, are many of those mentioned towards the 
commencement of this section as natives of dry tropical forests 
with contrasted seasons, at the level of the sea or on plains 
raised but little above it. Populus Euphratica, a Cynanchum , 
Chloris barbata, and Cyperus art status, all of which ascend 
to 11,000 feet in Ladak, are other remarkable instances, as is 
Pegamum Harmala , wliicli attains 9000 feet. 

In the Himalaya the truly temperate vegetation supersedes 
the subtropical above 4000-6000 feet ; and the elevation at 
which this change takes place corresponds roughly with that 
at which the winter is marked by an annual fall of snow. 
This phenomenon varies extremely with the latitude, longi- 
tude, humidity, and many local circumstances. In Ceylon 
and the Madras Peninsula, whose mountains attain 9000 feet, 
and where considerable tracts arc elevated abo\o 6-8000 feet, 
snow has never been known to fall. On the Kliasia moun- 
tains, which attain 7000 feet, and where a great extent of 
surface is above 5000, snow seems to be unknown. In Sik- 
kim snow annually falls at about 6000 feet elevation, in Nipal 
at 5000 feet, in Kumaon and Garhwal at 1000, and in the 
extreme West Himalaya lower still. 

It is hence only on the Himalaya and Mishmi mountains 
that a purely temperate flora prevails, to the exclusion of all 
tropical forms ; though in Ceylon, the Nilghiri mountains, and 
Khasia, the temperate forms are very numerous, and so pre- 
valent on the highest summits as to render it very desirable 
that these heights should be subjected to a very close botani- 
cal examination. Local circumstances, again, seem to bring 
the temperate forms lower upon the Khasia and Nilghiri moun- 
tains than upon the Himalaya, which are further north ; and 
of these causes the fact that the exposed flat or undulated 
surfaces of the Khasia are swept by violent winds, is one of 
the most powerful. The contrast in this respect between the 
Khasia and the Sikkim-Himalaya is very remarkable, many K 
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hundred species of temperate types common to both, being 
habitually found 1-3000 feet lower on the Khasia than in 
Sikkini. For the same reason many tropical types, and even 
species, ascend higher in Sikkim than they do in the Khasia; 
the warm forest-clad and sheltered Himalayan valleys at 5- 
7000 feet elevation, offering a very different climate to the 
broad grassy tops of the Khasia. Such apparent exceptions 
to the laws of distribution are frequent in India, rendering 
it very difficult for the beginner to comprehend even the 
general features of this branch of science, and for us to re- 
duce them to such a system as shall be readily acquired. 

It is unnecessary here to enumerate the prevalent forms of 
the temperate flora of India, including as they do every na- 
tural family, and almost c\ cry e\icnsi\e or widely-spread 
genus of north Europe, Sibcna, and colder temperate Ame- 
rica, and this whether of shrubs, trees, or lierhs. The excep- 
tions become, however, the more important from their com- 
parative paucity; of these we may mention the total absence 
of Erica , Arbutus , Azalea , Fay us, Cochh aria, Cistacetv, Tilia, 
Lupinvs, Rhinanthus , Empctrum, various FmhdUfera*, whilst 
we find but few species of Hieracivm, Trifolium, Cevtaurea, Ve- 
ronica, and Diant bus. 

Of genera many of which have hitherto been usually con- 
sidered as most characteristic of other parts of the w orld, hut 
for whose maximum development we must look to the Hi- 
malaya, are Rhododendron, Monotropa, Pedicularis , Coryda - 
lis, Nepeta, Carex, Spima, Primula, Cerasus , Lonicera, Vibur- 
num, and Saussurea. 

Lastly, the Alpine or Arctic Flora demands a few words 
here, though it forms comparatively so small a feature in the 
vegetation of all India, that its full discussion must be re- 
served to our remarks on the Alpine region of the Himalaya. 
This, which hardly reaches its extreme upper limit at 18,500 
feet above the sea, commences (as we restrict it) above the 
limit of trees throughout a great part of the Himalaya ; it 
partakes in its characteristic genera of the temperate Flora, 
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and, though fully representing the Flora of the Polar regions, 
contains so many types* that arc foreign to them (as Gentiana, 
Ephedra, Valerianere , Corydalis), and some which are even 
rare in Siberia, that it must rather be considered as a conti- 
nuation of the Alpine Flora of Europe than a representation 
of that of the Arctic zone. It displays one remarkable fea- 
ture throughout its whole extent, a comparative paucity of 
Cryptogamic plants ; and it is especially poor in those luxuriant 
mosses of tall growth arul succulent habit, which form vivid and 
broad green tufts, loaded with rich brown capsules, and which 
abound both in the Alps and Polar regions. This is no doubt 
indirectly due to the elevation of the region, and directly to 
the sudden accessions of great heat and drought, which are 
the effects of a highly rarefied atmosphere, and which, though 
strongly enough marked to check the development of Mosses 
and Hcpaticie, arc not of sufficient duration to affect phseno- 
garaic vegetation in the same degree. 

b. On the Distribution of Indian Plants as influenced by 
Geographical Position. 

Hitherto wc have solely considered the spread of plants in 
India as influenced by climate, but geographical position is ac- 
companied by such remarkable phenomena in vegetation, as 
to indicate other influences, which demand some notice here. 
The Floras of the frontier provinces of India, as we have re- 
peatedly remarked, are identical with those of the countries 
that surround them, and are continuous with them, and that 
this should be so stands to reason ; but we sometimes see 
a decided affinity between the Floras of areas separated by 
oceans, deserts, or mountain-chains, between which it is un- 
warrantable to assume that a migration of the species com- 
mon to both, has taken place since the interposition of the 
barriers in question, and which further present many natural 
characters in common, which neither migration (if conceded 
to any amount) nor climate will account for. We have already 
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alluded to this subject in the third chapter of this Essay 
(p. 40), as one intimately connected with geological change, 
and as involving questions of the antiquity of species and of 
continents, which, as regards the Flora of India, we have no 
materials for discussing. It would be very easy to assume a 
few premises, and to suppose elevations and depressions of the 
islands, oceans, plains, and mountains of India, that would 
afford each area marked by a peculiar vegetation the means 
of having derived its species, or its botanical features, from 
another now isolated or distant region; and to extirpate 
species from areas where it would, for the theory's sake, be 
convenient to do so. It would also be easy to suppose cli- 
matic and other changes that would derange the whole exist- 
ing order of vegetation, and to adapt the little we know of 
the Geology of India to support such movements ; but wc con- 
sider that all such speculations arc unsafe and inexpedient in 
our present incomplete knowledge of any one branch of In- 
dian science; they should be based primarily on geological 
data, and mainly on palaeontological evidence that has been 
thoroughly sifted, should be well supported by zoological facts, 
and only extended to botany after the species of plants inha- 
biting the whole area shall have been approximately deter- 
mined. It must not be supposed that, in declining to enter 
upon this subject, wc arc actuated by a spirit hostile to 
speculative reasoning; on the contrary, were wc fully ac- 
quainted with the species and distribution of Indian plants, 
we would willingly throw out such suggestions as wc think 
an analysis of them would legitimately warrant our advan- 
cing, and wait the result of zoological and palaeontological 
evidence, with the hope, on the one hand, of establishing the 
truth of our deductions, and, on the other, in the belief, that 
if proved in the wrong, we should at any rate haye erred 
within reasonable limits. But at this time in particular, 
when the labour of comparing and determining plants, and 
accumulating exact data, is shunned by the majority of bota- 
" nists ; when loose theories on geographical distribution, and on 
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the development of species, are replacing research ; and when 
the data usually employed for deducing the laws of the dis- 
tribution of plants consist of a compilation of raw materials 
from the works of travellers and local observers more or less 
skilled in botany, it becomes incumbent upon us, who hold 
that progress in this branch of botany depends on an exact 
knowledge of species, genera, families, and their affinities, to 
refrain from crude speculations as to the origin of the Indian 
Flora. 

The following geographical alliances or affinities (if we may 
use the terms) of the Indian Flora, with more or less remote 
countries, we consider well established ; they are capable of 
much illustration, even in the present state of our knowledge, 
but it is obviously impossible to dilate upon them here. 

1. The Australian type. — The Flora of Australia is well 
known to contain far more endemic species and families than 
any other country docs, and of these a few representatives 
extend into India. Besides Pittoaporvm and Scatvola, which, 
though more characteristic of the Australian than of other 
Floras, are found all over India and Africa; there arc two 
species of Sty/idiuin, which are the only extra- Australian ones 
known : one of these extends up the Malay peninsula to Sil- 
het, and is also said to be found at Midnapore on the west 
side of the Gaugctic delta ; and the other is confined to the 
Malay peninsula. Several species of Australian genera of 
Myrtacea (Leptospennum, Bceckia, and Metrosideros) inha- 
bit the same peninsula, besides the very remarkable genus 
Tnstania , which advances to Moulmein in 17° N. lat. Cam - 
arina , which is cultivated throughout India, is wild on the 
east coast of the Bay of Bengal as far north as Ramri ; and of 
Heli( ia (a Proteaceous genus) several species abound in the 
Malay peninsula, and one extends to Silhet, and along the 
base of the Himalaya to Central Nipal. Lagenophora , a small 
Australian genus of Composite (also found in New Zealand 
and Fuegia) , has a representative in the Khasia and Ceylon. 
We thus see that Australian types are almost confined to a 
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meridian east of the Ganges ; and the only important excep- 
tions known to us are another species of Helicia in Ceylon, 
Lagenophora in the same island, and the curious genera Aero - 
trema and Bchumacheria of Dilleniacea?, which are more nearly 
allied to Australian forms of that Order than to any others, 
and of which Bchumacheria is confined to Ceylon, Acrotrema 
being also found in the Malayan peninsula and in Malabar. 

2. The Malayan Archipelago type. — This forms the bulk 
of the Flora of the perennially humid regions of India ; as of 
the whole Malayan peninsula, the upper Assam valley, the 
Khasia mountains, the forests of the base of the Himalaya 
from the Bramaputra to Nipal, of the Malabar coast, and 
of Ceylon. It is of course impossible to specify the genera 
or even families of so predominant an clement; to do so 
would be to enumerate a very large proportion of the Indian 
genera, and to except only the north temperate and the com- 
paratively few African types. The extent, however, to which 
this clement predominates is not yet appreciated, nor do we 
ourselves know its total amount ; for constantly, during our 
examination of the temperate* as well as tropical plants of 
the Nilghiri, Khasia, Ceylon, and the Himalaya, we find them 
identical in species with Javanese mountain plants. That 
botanists have neglected comparing these Indian plants with 
Javanese Floras is not surprising, when it is considered how 
remote Java is from any part of continental India, and that 
geographical isolation is by many considered equivalent to 
specific difference. We arc, however, convinced, after a very 
careful examination, that there arc several plants, as Gaul- 
theria nummularia , which extend into the North-west Hi- 
malaya, and are also found in the Javanese mountains, which 
are nearly 3000 miles distant : some of these have already 
been found in intermediate localities, as the Gaultfterta, 
which occurs along the whole Himalayan range, and in the 
Khasia, and which will probably be found in the mountains 
of the Malay peninsula and of Sumatra ; and there are many 
other J ava plants which are more uniformly spread over the 
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hilly districts of India and Ceylon. Amongst the more con- 
spicuous trees common to Java and India arc Sedgwickia 
cerasifoha, Griff., a native of Assam, which is undoubtedly 
the LAquidambar Altingia of Blumc; Mar lea, which spreads 
into China on the one hand, and throughout the Himalaya to 
the mountains south of Kashmir on the other. The curious 
Cardiopteris lohata of Java is also a native of Assam, and 
several oaks and chesnuts, Aatidesaice, a willow, and Myrica , 
have already proved to be common to the Khasia and Java. 

3. The China and Japan type . — In the Indian flora we meet 
with many temperate genera and species, which are also com- 
mon to North America west of the Rocky Mountains, and 
which arc foreign to Europe, to America east of that range, 
and to Western Siberia ; besides many tropical species that 
arc also Malayan and West Polynesian. The Chinese type 
is abundant m the temperate regions of the Himalaya, ex- 
tending we&tward to Garhwal and Kumaon, but is most fully 
developed in Sikkim, Bhotan, and the Khasia. Amongst the 
most striking examples of its temperate forms in the Hima- 
laya, are species of Aucaba , I Je being la, Stochyuru s, Enkian - 
thus, Abelia , Skimmiu , Bucklandia, A da ana, Benthumia , Cory- 
lopsis, genera that have been considered as almost exclusively 
Japanese and Chinese, and of most of which there are but so- 
litary species known in that country. 

Other temperate plants common to India and China are 
Microptelea parvifolia (a species of elm) ; Hamamelis Chinen - 
sis , found by us in the Khasia ; Nyuiph&a pygnaea , and Vac- 
cinium bractcatuai , both of which occur in the Khasia ; and 
Quercus serrata , which is a native of Nepal, Sikkim, and the 
Khasia. Besides these cases of absolute identity of species, 
many Chinese genera may be noticed. Itlicium inhabits the 
Khasia, Then Assam ; and Magnolia , Sikkim and Khasia. 
Schizandrea are peculiarly characteristic of the Chinese 
Flora, but also extend into Java; Lardizabalecc, which at- 
tain their maximum of development in the Himalaya, are 
Japanese and Chinese, a few only having hitherto been de- 

P 
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tected in temperate South America. Other instances are 
Camellia , Deutzia, Hydrangea, Viburnum, several Cornea, and 
Houttuynia . 

The recent able investigation of the Hongkong Flora by 
Major Champion and Mr. Bentham has materially increased 
our knowledge of the intimate relationship between the 
Floras of China and the eastern parts of India; amongst 
many instances, we may select the remarkable genus of Ferns, 
Bowringia *, found in Hongkong and in the Khasia moun- 
tains ; Wikstrcemia, a genus of Daphne a ; Bucklandia, Enid- 
anthus, Henslovia , Scepa, Antidesma, Benthamia, Goughia, 
Myrica, and very many others ; in fact, there is scarcely a 
genus in the whole Hongkong Flora that is not also Indian. 
Euryale ferox , which is wild in the Gangetic delta, and is 
found as far westward as Kashmir, is abundant in China ; and 
Nepenthes phyllamphora, a native of the Khasia mountains, 
is also found at Macao, and eastward to the Louisiade Archi- 
pelago. 

4. The Siberian type. — This is characteristic of the colder 
temperate parts of Asia, and is very fully represented in the 
upper temperate and alpine regions of the Himalaya, de- 
scending in the north-western and drier parts of the chain to 
very low levels. It approaches, in many respects, to the 
South European vegetation, but is characterized by the pre- 
dominance of Fumariacece, Potentilla, Leguminosce, especially 
Hedysarum and Astragal ex, of Umbel lifer a, Lonicera, Arte- 
misia, Pedicularis, and Boraginece ; and by the rarity or total 
absence of certain groups or genera which are especially 
abundant in Europe, such as Cistacea , Rosa, Rubus, Trifolium, 
Erica, Ferns, and other cryptogams. As the Alps of Central 
Asia rise gradually from the elevated tracts of Southern Sibe- 
ria, and possess a very similar climate, the increasing elevation 
compensating for the diminution of latitude, a very Siberian 

* Bowringia of Hooker, * Kew Journal of Botany,’ vol. v. p. 237. A name 
superseded by the Bowringia of Boutham, in Hooker’s ‘Kew Journal of Bo* 
tany,’ vol. iv. p. 75. 
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Flora predominates throughout the drier regions of the Hima- 
laya*. Siberian forms are, however, by no means confined 
to the drier parts of the chain, but may be observed even in 
the most humid regions of the Himalaya, and occasionally 
even on the mountains of tropical India. Thus Artemisia and 
Astragalus, which are perhaps the most characteristic genera 
of the Siberian type of vegetation, are not only abundant 
throughout Tibet and the interior Himalaya, but are repre- 
sented by a few species in the plains of the Panjab, on the 
outer slopes of the western Himalaya, and even on the Khasia 
mountains. Spiraa Kamtchatica , chamcedrifolia, and sorbi- 
folia, and Paris polyphylla , are also Siberian forms which 
extend into the rainy Himalaya ; and Corydalis Sibirica and 
Nymphcea pvmila arc remarkable instances of specific identity 
between Khasia and Siberian plants t- 

5. The European type. — The extent to which European 
plants abound in India has never hitherto been even approxi- 
mately appreciated. Dr. Royle was the first to indicate this 
affinity between the vegetation of the eastern and western 
continents of the old world ; and throughout his writings we 
find constant evidence of his never having lost sight of this 
being a marked feature. Had the collections, upon which he 
founded his conclusions, been critically compared and worked 
out, the keystone to the whole system of distribution in 
Western Asia could not have escaped him, which does not 
rest so much upon a number of representative species, as 

* As a few instances, besides the many Ranunculacece and Fumariaceee enu- 
merated in tbe pages of the present volume, we may mention Tauscheria de- 
sert orum, JBiebersieinia odora , Polentilla Salessovii, multifda, and hifwrca , , 
Chamarhodos sabulosa , Pyrus baccata , Astragalus coniortvphcatus, densi • 
Jtorus, and subulatus , Phaca frigida , Oxytropis diffusa, deer Soongaricum , 
iSedum quadrijidum , Artemisia Dracunculm , scoparia , Toumefortiana , fasoi- 
culata, and salsoloidet, Saussurea latifolia and pygmaa, Mulgedium Tata/ri * 
cum, Osmothamms fragrans ( Rhododendron anthopogon , Bon), Salix augus - 
tifolia, Populus balsamifera , Carex microglochin , , stenophylla, physodes , supma, 
and tristis. $ 

t It is curious to remark that there are in Siberia a certain number of forms 
indicative of tropical Indian typos, as, for instance, Menispermum and Anandria. 
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upon the fact that not only are a large proportion of annual 
and herbaceous species of each common to Western India 
and Europe, hut of shrubs and trees also. 

Although the progress we have hitherto been able to make in 
critically examining our own Indian collections is very limited, 
we have already established the identity of so many Himalayan 
plants with European ones, as to oblige us to look to a com- 
mon origin for the species found in both these regions, and 
to seek for causes no longer in operation to account for their 
distribution over so extended an area. The mountain mass of 
Asia, as is well known, sinks to the westward of Afghanistan, 
rising again only in isolated peaks ; and hence the Himalaya 
is rather ideally than really connected with the mountains 
south of the Caspian, and so vith the Caucasian Alps on one 
hand, and those of Asia Minor on the other; nevertheless we 
find a multitude of mountain plants, and indeed many of the 
most conspicuous ones of Europe, ranging from the coasts of 
the Levant and the lllack Sea to the Himalaya. Of these, 
again, some are confined within these limits, as Cory las Co - 
luma (C. lacera, Wall.) ; others spread no further cast than 
the North-western Himalaya, but continue westward to the 
south of Spain, as Quercas Ilejr, Ulmus campestris, Cellis 
australis and orient alls ; and others, again, advance eastward, 
spreading over the whole Himalaya, as the Walnut, Ivy, 
Juniper, and Yew, sonic of which extend into *tjhe Khasia ; 
and two, Juniper and Yew, spread yet further acrOife China, 
Mexico, and throughout North America. These European 
forms are almost confined to the temperate regions of India, 
and with them we also find abundantly the herbs and shrubs 
of Northern Europe, inhabiting a loftier level in the Himalaya, 
where they blend with the Siberian types. We cannot con- 
ceive anytliing more valuable or suggestive to the student of 
geographical distribution than an accurate list of these Euro- 
pean plants, which may be grouped under three heads : — 1 . 
Such as are common to most parts of Europe, Northern Asia, 
and North America, and the Himalaya, such as the Yew, 
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Juniper, Aquilegia vulgaris , Caltha palustris, etc. 2. Those 
which arc confined to Europe and India. These, again, be- 
long partly to the Mediterranean Flora, as, for instance, Celtis, 
Quercus Ilex , Olea Ewr opera, Myrlus communis , etc.; and 
partly to that of Europe north of the Alps, including the 
greater number of herbs and small shrubs. Meanwhile we 
shall here confine ourselves to subjoining a list of 222 British 
plants which extend into India. Many of these require a 
more critical comparison ; but we are convinced that the er- 
rors which may be detected in our enumeration are too few 
to imalidatc the important general law. The list, indeed, is 
very far from complete, as we have omitted all plants regard- 
ing which we arc not tolerably certain. 


Thalictrum alpinum. 

„ minus. 
lianunculus lujuatdis. 

„ Lingua. 

„ sceleratus. 

„ arvensis. 

Caltha palnstris. 
Aquilegia vulgaris. 
Act® a spicata. 

BerberiB vulgaris. 
Nympluca alia. 
Papavcr dubkmi. 

„ hybridum. 

Fumaria Vaillaviii. 

N asturtiuin amph ibinm . 

„ officinale. 

Barbarca vulgaris. 
Turritis glabra . 
Cardamine hirsuta. 
Sisymbrium Sophia. 

„ thalianum. 

AUiaria officinalis. 
Draba incana. 


Thlaspi arvcnsc. 

II utcliinsia petrcca . 
Lcpidium latifolium. 

„ niderale. 
Capsella Bursa-Past oris. 
Silcne injlata. 

„ conica. 

Sagina procumbens. 
Arenaria scrpyllifolia. 
Ilolosteuni mnbellatum. 
Stcllaria media. 
Cerastium vulgatum . 
Hypericum perforatum . 
Geranium lucidum. 

„ Robert} a limn. 
Erodium cicutanum . 
Oxalis Acetosella. 

„ corniculata. 
Ononis arvensis. 
Medicago lupulma. 

„ denticulata. 

Melilotus qfftcmalis. 

„ vulgaris. 

Trifolium pratense . 


verm. 



110 


FLORA INDICA. 


Trifolium repens. 

„ fragiferum. 

Lotus corniculatus. 

Ervum tetrasp erm um . 

„ hirsutum. 

Vicia 8ativa. 

Lathyrus Aphaca. 

Prunus JPadus. 

„ Avium . 

Agrinionia JSupataria. 

Aleliemilla vulgaris. 

Sibbaldia procumbens. 

Potentilla rupestris. 

„ anscrina . 

„ vw'na. 

„ reptans. 

Fragaria vesca. 

Pub us fruticosus. 

„ saxatihs . 

Geum urbanum. 

Posa spinosissima . 

„ rubiginosa. 

Crataegus Oxyacantha. 

Cotoncaster vulgaris. 

Pyrus Aria. 

Lythrum Salicaria. 

Epilobium pal list re. 

„ parvrftorum . 

„ tetragonum. 

„ montarmtn 

„ roscum. 

„ alpinwn. 

CircsDa lutetiana. 

Myriopbyllum verticillatum . 

Hippuris vulgaris. 

Sedum Telephtwm. 

„ Mhodiola. 

Bibes Ghrossularia. 

.. niqrurn. 


Saxifraga granulata. 

„ cernua . 

Sium angustifolium . ' 
Eaucus Carota. 

Torilis Anthriscus . 
Scandix JPecten. 
Hedera Helix. 

Galium tricorne. 

„ Aparine. 

„ boreale. 
Yalcriauella dentata. 
Tussilago Farfara. 
Bidens tripartita. 

„ cernua. 
Achillea Millefolium. 
Artemisia vulgaris. 

„ maritvma. 

„ Absinthium. 

Seneeio Jacobcca. 

Lappa major. 

Centaurea Calcitrapa. 
Sil) bum Marianum. 
Lapsana communis. 
Cieborium Intybus. 
Pier is hieracioides. 
Sonclius oleraceus. 

„ arvensis. 
Campanula latifolia. 
Pyrola rotundifolia. 
Erythraea Centaurium . 
Villarsia nymphceoides. 
Poleinonium cceruleum. 
Convolvulus arvensis. 
Asperugo procumbens. 
Lycopsis arvensis. 
Lithospermum arvense. 
Myosotis arvensis. 
Solanum nigrum. 

„ Dulcamara. 
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Hyoscyamus niger. 
Orobanche c&rulea . 
Lathraea squamaria. 
Verbascum Thapsus. 
Antirliinum Orontium. 
Linaria Elatme. 
Euphrasia officinalis. 
Veronica Anagallis. 

„ Bcccahunga. 

„ officinalis. 

„ verna. 

„ tmphyllos. 

„ agrestis. 

Origanum vulgare. 
Thymus Serpyllum. 
Clinopodiuin vulgar e. 
Scutellaria galericulata. 
Prunella vulgaris. 
jNepeta Cataria. 

Lamium amplexicaulc. 
Staehys arvcnsis . 
Marrubium vulgare. 
Verbena officinalis. 
TJtricularia minor. 

Glaux maritima. 

Samolus Valcrandi. 
Salsola Kali. 

Atriplex patula. 
Chenopodium album. 

„ vvride. 

Rumex palustris. 

„ obtusifolius. 

„ Acetosa. 

Oxyria reniformis . 
Polygonum Bistorta . 

„ viviparum. 

„ Hydropiper . 

„ aviculare. 

Hippophae rhamnoides. 


Buxus sempervirens. 
Euphorbia helioscopia. 

„ Beplus. 

„ exigua. 

CaUitriche aquatica . 
Parietaria officinalis. 
XJlmus campestris. 

Salix purpurea. 

„ alba. 

Orchis laiifolia. 

Conv allaria verticillata . 
Lloydia serotma. 

Gagea lutea. 

Juncus glaucus. 

„ lamprocarpus. 

„ bufonius. 

Alisma Plant ago. 
Sagittaria sagittifolia. 
Butomus umbcllatus. 
Triglochin marittmwm. 

„ palustre. 

Sparganium ramosum. 
Acorus Calamus. 

Leinna minor. 
Potamogetoii natams. 

„ ptrfoliatus. 

„ crispus. 

„ gramineus. 

Zannichellia palustris. 
Eloocharis palustris. 

„ adculans. 

Scirpus maritimus. 
Blysmus rufus. 

Carex incurva. 

„ divisa . 

„ remota 
„ atrata . 

„ rigida. 

„ uetulata. 
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few 

\-cyperus. 
flacea. 

J pratensis. 
j Monspeliemis. 
Agrosfas vulgaris. 
Koeliloria cristata. 

Poa annua 


Poa alpma. 

„ nemoralis. 

„ pratensis. 

Dactylis glomeraia. 
Festuca onna. 

Braeh^ podium sylvaticum 
Bromus tectorum. 

Lolium tvmulcntum. 

1 1 ordcum pratense. 


One very remarkable result has already struck us with 
regard to the Himalayan distribution of European plants, 
namely, tlicir rapid disappearance to the cast of Kumaon. 
Few species, comparatively, extend into Nipal, and still fewer 
occur in Sikkim. Thus Myrtus communis , — to mention only 
a few instances, — is not found further east than Afghani- 
stan ; Nymph re a alha } Marrubiam vulgare , Nepeta Cataria , 
Poteniilla replans , and Trif (ilium fragiferum, have not been 
observed beyond Kashmir; Cratceyus Oxyacanlha stops in 
Kishtwar ; Rub us fruticosus in the outer hills near Jamu; 
and Aquilegia vulgaris in Kumaon. There is thus a blending 
of European forms with the proper Himalayan Flora in the 
western parts, of the chain, just as, to the eastward, we find 
Chinese and/ Malayan forms intermixed with it. How far 
this curious fact is due to climatic or physical causes, our 
present data do not enable us to decide. It cannot however, 
we tjiink, be disconnected from the gradually diminishing 
rain-fall of the more western Himalaya. We ought also not 
to forget that in the longitude of Kumaon there exists a great 
watershed, which stretches north-cast as far as the sea of 
Japan; for, however little this point of physical structure 
may now affect the vegetation of the outer regions of the 
Himalaya, its influence during the elevation of the land must 
have been very considerable. 

6. The Egyptian type. — Egypt, Southern Arabia, and the 
warmer parts of Persia, possess a remarkable similarity of 
climate to Bcluehistan, Sind, and the Panjab, and at the same 
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time a nearly complete identity of vegetation. 'Many North 
African or Arabian forms, such as Peganum Harmala, Fagonia 
Cretica , Balanites JEgyptiaca, Acacia Arabic a, Alhagi , Gran - 
gea, Calotropis, Salvadora Persica, extend throughout all the 
drier parts of India. Others have a less extensive range, 
being only found in Northern and Western India : of these, 
Malcolmia Africana , Farsetia , several species of Cleome, Bal- 
samodendron } Astragalus hamatus and others, Cucumis Colo - 
cynthis, Berthelotia , Anticharis Arabica , spinous Acanthace ® , 
Cometes, Forskalea , Populus Euphratica , Ephedra , -4£- 

gyptiaca, Crypsis , etc. etc., may be mentioned as instances. 
In India, as in Africa, this peculiar vegetation passes by insen- 
sible gradations into the European Flora on the one hand, 
and into the tropical on the other. 

7. The Tropical African type . — Though tropical Asia and 
Africa are separated by a vast expanse of ocean, there is a 
striking similarity in their vegetation. This is shown not 
only by the identity of the annual vegetation which springs 
up during the rainy season*, but by a great similarity in the 
families and genera of the trees and shrubs : Capparis , Grewia, 
Sterculiace ® , Telia ce®, columnar Euphorbi® } and many other 
Euphorbiace®, Antidesma , Lepidostachys , Olacinc®, Acacia, 
and Bubiace®, may be mentioned as examples. * 

Too little is known of the African Flora to enable any de- 
finite conclusions to be drawn as to the numerical value of 
this type in India, but it is evidently an important onet* 

A curious affinity may also be traced between the mouiitain 
vegetation of western tropical Africa and that of the Penin- 
sular chain, where the absence or comparative rarity of many 
of the principal features of the Malayan Flora has already 

* Bolanisia, Gynandropsis, Urena , Sida, Meloohia, Riedleya , Corchorus, 
Trvumfetta , Mschynomene, Smithia , Indigofer a , Uolichoe, Amman* i a , Oueurbi - 
tacetoy BVwma % Vernonia cinerea t Exacum, Scrophulariacece , Leucas, Ocyrmm, 
Hedychium , Amomum, Glonosa , Commelynacece , Grasses, and Cyperaoea. 

t The Melianthue Uimalayanm^ described by Planckon, is a garden plant 
introduced from the Cape of Good Hope into the Himalaya, and is not dis- 
tinct from tko common Capo species 
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been remarked. With our present knowledge, this affinity is 
chiefly indicated by the occurrence of Indian natural orders or 
genera, such as Stephania , Grewia, Hijpocratea, Impatiens, 
Brucea , Zizy pirns, Anoyeissus, Blumea, Jasminwn, Turenia; and 
by the prevalence of those tribes of the larger or cosmopolitan 
families which are especially Indian. Tliis is the case with 
Malvaceae , Euphorbiacece , Terebinthacece, Leguminosce, Jiubi- 
aceae, Asclepiadeae, Acanlhaceae, Amaranthacece, Figs, and Or- 
clddeae . Few cases of specific identity are known to us, but 
we confidently believe that many will be found to exist. The 
occurrence of Delphinium dasycaulon of Abyssinia in the 
mountains of the Dckhan is one instance ; and we have little 
doubt, notwithstanding that M. Acli. liicliard attempts to dis- 
tinguish it, that Pterolobium lacerans is identical with the 
Indian species. The Indian plants, Sponia velutina and Anti- 
desma paniculuta, are also African; and the Celtis eriocarpa 
of Dccaisnc appears identical with C. vesiculosa , Ilochst., from 
Abyssinia. Lastly, the absence of Oaks and Pines in both 
countries is a very strong point of resemblance. 

There are further examples of American genera, and even 
species, being found in India, but so few and scattered, com- 
paratively, as to render it unadvisable to complicate our ar- 
rangement by the introduction of an American type. As 
conspicuous examples, it will be sufficient to indicate Adeno - 
caulon and Oxybaphus, of which genera the Indian species 
were first described by Edgeworth ; Podophyllum , the section 
Stylopodium of Meconopsis, and Liquidambar. Gnetum also 
is a South American genus, which has not hitherto been found 
in Africa ; and Lardizabala is interesting as a Chilian genus 
of a small order, the rest of wliich is entirely East Asiatic. 
Monotropa uniflora and Brasenia arc common to North Ame- 
rica and India; and the curious little Mitreola paniculata, 
Wall., is remarkable as being a native of India and Brazil, 
and, so far as is known, of no intermediate country*. 

* Tho West African and East tropical American coasts afford curious exam- 
ples of a similar relationship in the identity of species of Schmidelia, and in tho 
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We cannot dismiss this branch of the subject without al- 
luding to a few anomalies in the distribution of Indian plants. 
Of these, the most remarkable are the prevalence of Oaks and 
Chesnuts throughout the Himalaya, Khasia, and Malayan 
Peninsula, descending to the level of the sea in East Bengal, 
Malaya, Sumatra, Java, and Borneo, contrasted with their 
total absence throughout the Peninsula of Iiindostan and 
Ceylon. Secondly, the prevalence of Conifera (along with 
these Oaks), not only inhabiting high levels, but descending 
considerably below 4000 feet : of these, Pinus, Podocarpus , 
Taocus , and Dacryrlium , arc all found in the Malay Peninsula 
and Khasia, but not one in the Iiindostan Peninsula or Cey- 
lon, though these present far more extensive and loftier 
mountain-ranges. Thirdly, we would call attention to the 
absence of Cycadea in Ceylon, and to the comparative rarity 
of Palms and epiphytic Vacciniacea in that island and in the 
Peninsula of Iiindostan. 

D. Enumeration and description of the Provinces of India , as 
they will be referred to in the ‘ Flora Indica */ 

The primary divisions of Continental India arc four: — 
1. Hindostan , in the widest sense of that term, including the 

representation of several curious peculiar genera. The Atlantic Islands and 
North America show an equally striking instance, in a repri sentativo species of 
the otherwise American genus Clethra, inhabiting Madeira; North America 
and Western Europe present others in Erie caul on seplanyulare, Trichomanet 
brevisetum, etc. Cliina and Japan present similar analogies with the west coast 
of North America. The most curious instance of all is, however, the occurrence 
in New Zealand of Cliilian species of Edwardsia and Ralorugis, and of repre- 
sentatives of Fuchsia, Calceolaria , and other genera, which aro found nowhere 
else throughout the Old World. 

# The sources from which tho published facts contained in the following 
pages aro derived aro too numerous and too well known to make it desirable 
to quote them. For many details regarding those districts winch wo have not 
ourselves seen, we have to thank Dr. Wollich, Dr. Wight, Dr. Gibson, Dr. 
Stocks, and Captain R. Strachoy. Tho last-namod gentleman has also very 
kindly allowed us to make use of tables of mean temperature and rain-fall, col- 
lected with great labour for his work on the Physical Geography of the Hima- 
laya, now in the press. 
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whole Western (Madras) Peninsula, and the Gangetic plain 
to the base of the Himalaya. 2. The Himalaya, a moun- 
tain chain which rises abruptly from the Gangetic plain, and 
is connected with a still loftier mountain mass (of Tibet) to 
the north, and beyond India. 3. Eastern India (India ultra 
Gangcm), including the kingdom of Ava and the Eastern or 
Malayan Peninsula. 4. Afghanistan . 

The direction of the great mountain barrier of India on the 
north is not parallel to the Equator, the western extremity 
being the most northern. Its height is immense, being no- 
where below 15,000 feet, usually exceeding 17,000-18,000, 
and rising in isolated peaks, or groups of peaks, to from 
20,000-28,000. The Afghan mountains form a meridional 
chain from the western extremity of the above, descending 
parallel to the Indus, with a gradually decreasing elevation, 
from above 15,000 feet, to the le\el of the sea, at the Arabian 
Gulf. The Ava and Malayan mountains form a chain parallel 
to these, wliich is given off from the snow-clad mountains of 
East Tibet, and, though rapidly diminishing in elevation, is 
continued uninterruptedly almost to the Equator. 

In Europe, Hindostan is generally understood to comprise 
the whole continent of India, from the base of the Himalaya 
to Cape Comorin; but in India the term is frequently re- 
stricted to the provinces north of the Nerbada, whilst* all 
those to the southward of that river arc called the Dckhan, or 
southern provinces. In this work, however, we shall give to 
the term Hindostan its most extended seme, and restrict that 
of Dekhan to the elevated country north of Mysore. 

A complicated system of mountain-chains gives to Hindo- 
stan its peculiar configuration ; these, which may be traced by 
following on a map the courses of the rivers of which they 
form the watersheds, arc three in number, and bear no ob- 
vious relation to one another. They are, — 1. The Peninsu- 
lar chain (also called Ghats and Western Ghats) extending 
from Cape Comorin to the Tapti river. 2. The Yindhia 
chain, which crosses the centre of Hindostan from the Gulf 



INTRODUCTORY ESSAY. 


117 


of Cambay to the Ganges. 3. The Arawali mountains, ex- 
tending from Hansi and Delhi to Gujerat. 

1. The Peninsular chain is the most important of these; 
it forms a continuous watershed, throughout its length of 
upwards of nine hundred miles, scarcely deviating from a 
straight line, which is parallel and close to the west coast of 
the Peninsula, and perpendicular to the direction of the mon- 
soons. This chain divides the Peninsula unequally into two 
portions, marked by different climates, — a narrow western one, 
including the provinces of Malabar and the Concan ; and a 
broad eastern one, traversed consequently by all the great 
rivers, and including the Carnatic, M) sore, and the Dckhan. 
Khandesh lies to the north of the chain, and includes that 
portion which sinks into the Tapti valley, together with the 
southern (opposite) slope of the Satpura branch of the Vin- 
dliia to the north of that river. 

2. The Vindhia chain , from the little that is known of its 
structure, appears to consist of two parallel ranges, connected 
towards their centres, where the table-land of Umarkantak is 
said to attain an elevation of 4500 feet ; elsewhere they are 
separated by the great rivers Son and Nerhada, which rise to- 
gether and flow in opposite directions. The more southern of 
these ranges is probably always the higher of the two, but it 
appears seldom to exceed 3000 feet. The Yiudhia mountains 
separate the Ganges and its tributaries from those rivers (the 
Mahanuddy, etc.) which flow south-east to the Pay of Bengal, 
as also from the Tapti and Nerhada, which flow west to the 
Arabian Sea. To the south of the range are the provinces of 
Khandesh, Berar, and Orissa ; and to the cast and north is the 
Gangctic valley, extending to the base of the Himalaya, and 
forming one great botanical province. 

3. The Arawali chain is the least elevated of the three : it 
divides the tributaries of the Indus from those of the Ganges, 
and may hence be regarded as a continuation of the Cis-Satlcrj 
chain of the Himalaya, which terminates, to all appearance, in 
the plains near Nahan in Sirmur. In like manner; the Penin- 
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sula of Katiwar may be considered as the southern termi- 
nation of the Arawali, though separated from it by an alluvial 
plain, being the continuation of the watershed, and dividing the 
streams flowing to the G nlf of Each (or the delta of the Indus) 
from those that flow into the Gulf of Cambay. 

We shall now proceed to give a rapid sketch of the physical 
features of the provinces of Jlindostan, commencing with the 
southernmost. These are — 


1. Ceylon. 

2. Malabar. 

3. Concan. 

4. Carnatic. 

5. Mysore. 

6. Dekhan. 


7. Khandesh. 13. Gujerat. 

8. Berar. 14. Sind. 

9. Orissa. 15. Rajwara. 

10. Bahar. 16. Panjab. 

11. Bandclkhand. 17. Upper Gangctic plain. 

12. Malwah. 18. Bengal. 


]. Ceylon. 


This island extends from 6° almost to 10° N. lat., and is 
about 200 miles long, and 150 in greatest width. It is en- 
circled by a belt of level land, which forms extensive plains 
at the northern extremity ; and is traversed by a meridional 
chain of mountains. These mountains form a narrow range 
towards the north, seldom exceeding 1000 feet in elevation, 
and sink into the plain eighty miles from that extremity ; to 
the southward they spread out, attain nearly 9000 feet of ele- 
vation, and extend eastward from Adam's Peak to Maha Ellia 
(or Horton plains) and Newera Ellia. The main ridge retains, 
perhaps, 6000-7000 feet of mean elevation for thirty miles, 
and expands into elevated plains of considerable extent, from 
which the loftier peaks rise. To the south and east, this 
transverse ridge dips abruptly into a low but liilly forest-dad 
country, but to the north it gives off a number of meridional 
ranges of considerable height; these separate tributaries of 
the Mahawali river which flow in elevated mountain valleys. 

The great extent and elevation of the high land in Southern 
Ceylon powerfully influences the climate of the whole island. 
During the south-west (or summer) monsoon the north and 
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east parts receive but little rain, wliich is all deposited on the 
intervening heights ; the belt of low land in the south is, on 
the contrary, abundantly moist at the same season. During 
the north-east (or winter) monsoon, the rain-fall on the moun- 
tains, though considerable, is less than during summer, this 
wind being cooler and having less capacity for moisture ; but 
showers occur at this season throughout the northern parts of 
the island. During winter, heavy rain falls along the south- 
ern coast. 

The difference in climate presented by the various parts of 
Ceylon is hence very great. In the mountainous districts, 
where every wind is a moisture-laden sea-wind, it is tempe- 
rate, equable, and humid throughout the year. The southern 
parts experience the moist tropical heats of an almost equa- 
torial climate, and this at a season when the north coasts are 
scorched with dry heat. The mean temperature of Trinco- 
mali hence rises to 81 J°; and its climate is so dry, that when 
Mr. Gardner visited it, he found there had been no rain for 
nine months, — both anomalous conditions, when the proximity 
of the ocean is considered. Kandy, again, in the centre of 
the island, which is only 1800 feet above the sea, and is situ- 
ated in a mountain valley, has a mean temperature of about 
73°, and that of Ncwera Ellia, elevated 7000 feet, is probably 
about 60°. 

The coast of Ceylon is generally fringed with a belt of 
Cocoa-nuts, which vegetate luxuriantly in the sandy soil of 
the sea-shore. In the estuaries, mangroves ( Rhizophora ) in- 
habit the muddy swamps, accompanied with Ileritiera, Son- 
neratia , Lummtzera , Avicennia, and Scavola, but none of the 
Phoenix paludosa and Nipa fruticans , so characteristic of the 
Sundcrbunds. 

In the drier flat parts of the island, extensive sandy plains 
covered with short grass alternate with undulating downs, 
either bare or clothed with dense thickets of thorny shrubs. 
The plants of these parts are generally those of the Carnatic, 
the climate being the same. 
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A dense forest clothes all the humid southern and western 
parts of the island, composed of plants eminently character- 
istic of Malabar. The vegetation of the upper and lofty dis- 
tricts is more mixed with temperate forms, and is extremely 
luxuriant, containing many, and indeed composed almost ex- 
clusively, of the species of the great Peninsular chain. Be- 
sides the mountain-slopes being covered with dense forests, 
there are open and undulating lofty table-lands which appear, 
like those of the Nilghiri and Khasia, to be clothed with large 
clumps of shrubs, swards of grass, and a rich herbaceous ve- 
getation, the large trees being confined to the ravines. In 
these places, Ternslroemiacem , Rhododendron arboreum, Vac- 
cinia, Gaultheria, Symploci , Michelia , Goughia , and Gomphan- 
dra, seem as frequent as they are on analogous elevations of 
the continental ranges. 

Though the Flora of Ceylon (wliich probably does not con- 
tain 3000 phsenogamic plants) is on the whole identical with 
that of the peninsula, it presents a considerable number of 
endemic species, and a few genera, especially tropical ones, 
which arc not found in the peninsula. Dilleniacece , Anonacece , 
Garciniactce , Bah am, mere, are all abundant in Ceylon. Its 
most remarkable deficiencies are Scitaminece , Oaks, Willow, 
Nip a, Gnetum , Pinus , Po do car pus, Cycas. It presents also but 
few Palms : amongst these the most conspicuous are Cocoa- 
nut (cultivated only), Corypha umbraculifera , Borassus flabel- 
liformis, Phoenix farinifera , Caryota urens, an Arenga, Areca, 
and several Calami. This is a remarkably small number, 
when the Flora is contrasted with the Malayan*. 

The Cingalese Flora has been investigated by a succession 
of industrious botanists, but no attempt at an enumeration of 

* The adaptation of the soil and climate of the lowest and hottest parts of 
Ceylon to the ripening of grapes, is a most remarkable fact connected with the 
cultivation of the vine. Mr. Edgar Layard (whose zoological researches in 
Ceylon are so well known and appreciated) informs us tliat at Jaffna, At the 
northern extreme, the grape is grown successfully. The cold weather or north- 
east monsoon sets in there early in November, and the “ swoet water” fruits 
in May and in October, and the “ black oluster ” in September j after fruiting, 
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its plants has been made since the publication of Moon's in- 
efficient catalogue. Owing to the extent and impenetrability 
of the forests, some novelties must still remain ; and many of 
the species, being large timber- trees and dioecious plants, vary- 
ing abundantly, require skilful analysis and observation in the 
country. We have already mentioned Burmann's and Lin- 
naeus's labours. Moon was the first English collector, and 
curator of the Government Botanical Gardens at Peradenia, 
near Kandy. His collections (according to Gardner, Lond. 
Journ. Bot. iv. 397) were extensive and good, and formed the 
foundation of the Peradenia Herbarium, which is now rapidly 
acquiring a European fame, through the successive exertions 
of Gardner and Th waites, Moon's successors in charge of the 
garden ; and of Major Champion, who resided several years in 
the island. Moon's plants were never distributed ; but other 
and most extensive collections have been, of which the follow- 
ing are the most important : — 1 . Macrae's, a collector in the 
service of the Horticultural Society of London. — 2. Colonel 
and Mrs. Walker's : these were both extensive and excellent, 
and were illustrated by many drawings and manuscripts. — 3. 
Major Champion’s, alluded to at p. G9. — 4. Mr. Gardner's ; 
abundant and good : these were in part distributed, in part 
sold after his decease, while a part remain in the Peradenia 
Herbarium. Gardner has published several papers on Cey- 
lon plants in the ' Journal of Botany,' and in the ( Calcutta 
Journal of Natural History;' sometimes in conjunction with 
Major Champion. 

Mr. Thwaitcs, the present able superintendent of the Pera- 
denia Botanic Gardens, has for several years continued ener- 
getically the investigation of the flora of the island which was 
commenced by Mr. Gardner ; bringing his great botanical 
acquirements, skill in analysis, and powers of observing and 

an artificial winter is produced by exposing the roots, and bullocks' blood 
is used as manure. According to the same authority, the grape also bears 
well at Tangalle, at the southern extremity of Ceylon, a locality which must 
lrnve a very different climate from Jaffna. 



122 


FLORA INDICA. 


collecting when travelling, to bear upon the rich materials 
collected by his predecessors and himself. His exertions 
have already given him a prominent position amongst Indian 
botanists ; and from his continued labours we hope to see the 
Cingalese Flora fully illustrated in an economical and bota- 
nical point of view. 


2 . Malabar. 

We shall employ this term in its widest signification, and 
as usually applied by older geographers, to designate the 
whole of the narrow belt of country (rarely above fifty miles 
broad) west of the great Peninsular chain, from Goa to Cape 
Comorin : it thus includes the British district of Malabar, be- 
sides Canara and Kurg to the north of it, and the kingdoms 
of Cochin and Travancor to the south. The eastern political 
boundaries of these districts correspond nearly, but not uni- 
formly, with the crest of the mountains ; and though some 
parts of the latter arc included politically in the provinces of 
Mysore and the Carnatic, wc shall consider them all as one 
province botanically. 

Malabar is in general hilly and mountainous ; a narrow 
strip of low land borders the sea, frequently intersected by long 
sinuous salt-water creeks, and covered with Cocoa-nuts ; the 
hills which are thrown off as spurs from the main axis often 
reach the sea and dip suddenly into it : they enclose well cul- 
tivated valleys, and, though generally low to the west, they 
rapidly rise to the east, where they join the chain. 

The climate of Malabar is characterized by extreme humi- 
dity, and an abundant rain-fall during the south-west mon- 
soon, when the temperature seldom rises above 7 5° (the mean 
of the year being 81°). In many parts the rains commence 
as early as the middle of March, but rarely become c heavy 
till May, continuing thenceforward incessant till October, and 
depositing more than one hundred inches on the coast. In 
the extreme south the rain-fall is less considerable ; at Quilon 
77 inches, and at Trivandram 65 inches, probably from the 
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narrowing of the land and the lower elevation of the moun- 
tains. The humidity, however, continues excessive. At Cape 
Comorin the amount of rain is only 30 inches. To the north- 
ward, in Canara, the climate is drier, especially in winter, and 
the hills are less elevated. During the north-east monsoon, 
from January to April, which includes the hottest season of 
the year throughout the province, irregular winds and showers 
prevail everywhere, except opposite Coimbator, where, from 
the great depression in tlie mountains, dry winds are at that 
season not unfrequent. 

From the humid character of the Malabar climate, its lux- 
uriant vegetation might be inferred. Hamilton tells us that 
it resembles Bengal in verdure, but has loftier trees and more 
Palms : the shores are skirted with Cocoa-nuts, and the vil- 
lages surrounded with groves of Betel-nut Palms and Talipots. 
Vateria Indica , a noble Dipterocarpous tree, is abundantly 
planted in many parts ; Cassia, Pepper, and Cardamoms flou- 
rish wild in the jungles, and form staple products for export. 
The fact that the Pepper is cultivated without the screens 
used in other parts of India, to preserve a humid atmosphere 
about it, is the best proof of the dampness and equability of 
the climate. The low valleys are richly clothed with rice- 
fields, and the hill- sides with millets and other dry crops, 
whilst the gorges and slopes of the loftier mountains are co- 
vered with a dense and luxuriant forest. 

The mass of the Flora is Malayan, and identical with that 
of Ceylon, and many of the species are further common to the 
Khasia and the base of the Himalaya. Teak is found abun- 
dantly in the forests, but the Sandal-wood occurs only on the 
east and dry flanks of the chain. Oaks and Conifer# are 
wholly unknown in Malabar, but the common Bengal Willow 
[Salix tetrasperma) grows on the hills. Gnetum and Cycas 
both occur, the former abundantly. 

The mountain-chain which forms the eastern boundary of 
Malabar, separating it from Mysore and the Carnatic, has, 
except on the eastern slopes of the most lofty parts, a very 
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humid climate, and is therefore most appropriately noticed 
here. It attains its greatest elevation to the southward, and 
is broken up, by considerable depressions, into two or more 
separate masses, of which the southernmost may be called 
the Travancor range, whilst to the northward it is continued 
as the Nilghiri, Kurg, and Nagar mountains. 

Travancor. — The mountains of Travancor form an iso- 
lated “mass at the extreme south of Malabar, which they se- 
parate from the districts of Tinnevelly and Madura, in the 
Southern Carnatic. They are completely cut off from the 
mountains on the north (Nilghiri) by a remarkable depres- 
sion, in 11° N. lat., which is fifteen miles wide, and is oc- 
cupied by the western portion of the district of Coimbator. 
The Travancor group of mountains thus presents a striking 
analogy to the island of Ceylon in position and outline. The 
main chain runs southward for 150 miles to Cape Comorin, 
with occasional deep depressions, and terminates in a bold 
precipitous mass, 3-4000 feet high, within three miles of the 
Cape itself. The Travancor mountains are loftiest at the ex- 
treme north of the district, where they stretch cast and west 
for sixty to seventy miles, separating the districts of Dindigal 
and Madura, and rising into peaks of 8-9000 feet, which 
overhang the plain of Coimbator ; and they retain an elevation 
of 5-6000 feet throughout their extent to the southward. 
They are generally very precipitous, and undulating or rounded 
grassy ridges seem to be of common occurrence at 6-7000 
feet. Of the deep depressions that intersect the Travancor 
range, and by which communications are kept up between the 
districts which it divides, that of Courtalam, in 9° N. lat., is a 
well-known botanical station, which, though on the eastern or 
Carnatic side, from its peculiar form and situation, is under 
the influence of the south-west monsoon, and enjoys, together 
with the rest of the province, a deliciously cool and equable 
climate. Notwithstanding the perennial humidity, the rain- 
fall at Courtalam is only 40 inches; on the* hills around, 
however, it is doubtless much greater. The Pulney or Palnai 
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mountains west of Dindigal, the Animalaya south of Coim- 
bator, the Shevaghiri mountains south-west of Madura, and 
the ranges near Court alam, are all well-known as the scenes 
of Dr. Wight's indefatigable labours, which have extended to 
Cape Comorin itself in this direction. 

There are few botanical features of Travancor not common 
to both Ceylon and Malabar in general. Nutmegs, coffee, and 
cinnamon flourish at Courtalam. The remarkable Palm, Ben- 
tinckia, so common on its mountains, is however not known 
in Ceylon. The other Palms arc Caryota urens , an Areca , 
Phoenix farinifera , and one or two species of Calamus. 

Nilghiri and Kurg Mountains. — To the north of the 
Coimbator valley, this part of the peninsular chain rises ab- 
ruptly to 8000 feet elevation as the Nilghiri range, and is 
continued northward as the mountains of Kurg at nearly the 
same elevation. Below 6000 feet they are steep and densely 
wooded ; above that they form undulating grassy table-lands, 
with scattered bushes and copse wood, from which low sloping 
hills arise, of which Dodabetta, the loftiest of the range, at- 
tains 8429 feet. 

To the west and south, the Nilghiri mountains arc precipi- 
tous ; to the east, long transverse ranges covered with dense 
forest are given off, enclosing the lofty valleys of Mysore. 

The rain-fall, which is excessive to the westward, is much 
diminished before reaching the axis of the chain : at Doda- 
betta it is 100 inches ; and at IJtacamand only 64 inches. 
The seasons are uniform throughout the year, the cold never 
being extreme, though frosts do occur in clear winter nights. 
The following abstract (which we borrow from Gardner) will 
afford a few data as to the temperatures of certain positions 
and elevations : — 

Alt. Mean temp. 

Dinhetty 6166 feet 64*0 

Kotaghery .... 6407 „ 63*4 

Utacamand .... 7197 „ 61*0 

Dodabetta . . 8429 56*0 



126 


FLORA INDICA. 


The monsoon is so checked by the great elevation and 
breadth of this range, that its east flank partakes much of 
the climate of Mysore, many plants of that country ascend- 
ing almost to the crest of the chain, which is therefore, as 
Gardner informs us, wholly unsuited to the growth of Coffee. 

The ravines and shady slopes near the undulating summits 
of the Nilghiri hills are occupied by thickets of small trees 
and bushes, like those of Ceylon, but probably composed of a 
greater number of species, all of wliich are equally character- 
istic of similar situations in the Khasia, as Ternstrcemiacece, 
Michelia , Symplocos , Photinia , Ilex , Eugenia, Vaccinium, 
Gaultheria, Myrsinece, Rhododendron arboreum, Pittosporum, 
Laurineee, with Rubus , Cotoneaster, Desmodium, Jasmimm , 
Euonymus, Indig of era, Daphne, Euphorbiacece , Antidesmece , 
Willow, Melastomacea, and a vast number of others. Of 
forms that do not extend to Ceylon, are Willow, Gnetum, Vi- 
burnum, Lonicera, Rosa. Balsams attain their maximum in 
the Nilghiri and Travancor mountains ; and amongst Euro- 
pean forms are Alchemilla, Poterdilla, Gentianeee, and Labiates. 
Agrimonia , however, which is found both in the temperate 
parts of India and in Ceylon, is absent from the Nilghiri. 

Nagar. — Of this district, wliich lies to the north of Kurg, 
comparatively little is known ; politically it belongs to Mysore, 
but its climate and vegetation appear to be identical with 
that of Malabar. For the most part it consists of rounded 
or table-topped hills, 1-5000 feet in mean elevation, often 
cultivated to that height, and rising in some places to upwards 
of 6000 feet, the portion called Bababuden Hills being said 
to be 5700 feet. As with all other parts of the chain, the 
climate of the western parts is excessively humid : the rains 
at the town of Nagar (or Bcdnor), elevated 4000 feet on a 
spur to the westward of the chain, are said to last for nine 
months, during six of which they are so heavy that the in- 
habitants cannot leave their houses. The eastern parts again 
are more level, and drier, and resemble other districts of 
Mysore. 
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North of Nagar, and near the sources of the Ward a River 
(in 14° N. lat.), there is a marked break in the chain, which 
there seems hardly to rise above the level plain of Dharwar 
to the eastward. Here the watershed recedes further than 
usual from the west coast, and two considerable rivers flow in 
deep ravines from the immediate vicinity of Dharwar to the 
Western Ocean, separated by lateral spurs which run south- 
west from the axis of the chain. 

Dr. Buchanan Hamilton was the first after Rheede to ex- 
plore the botany of Malabar. Having been deputed to that 
province by the Government of Madras, charged with a mul- 
tiplicity of duties, he does not seem to have collected largely, 
nor has he published any general work on the subject. Many 
important botanical observations of his arc, however, detailed 
in various publications, and especially in his Commentaries on 
the ‘ Hortus Malabaricus,’ which have in part only appeared in 
the Linnaian Transactions. To this task ho brought an ex- 
tensive knowledge of tropical botany and Oriental literature. 

Dr. Wight’s researches, in many parts of the province, are 
justly celebrated throughout Europe ; he has personally ex- 
plored the Travancor mountains us far south as Cape Co- 
morin, the Courtalam and Pulney hills, the neighbourhood of 
Quilon, and especially the Nilgliiri chain, which is easily acces- 
sible from Coimbator, where he so long resided as superin- 
tendent of the Government Cotton Plantations. Dr. Gard- 
ner, when on a visit to Dr. Wight, also collected in the Nil- 
ghiri chain, as did Sir Frederic Adam, and Mr. Schmid, a 
missionary, a few of whose plants have been published by 
Zeuker. 

The northern district, or Canara, has been diligently ex- 
plored by Mr. Dalzell, who resided for many years at Vin- 
gorla, in the Southern Concan, and made extensive journeys. 
A large collection of Canara and Kurg plants was also made 
by Mr. Metz*, a missionary, and distributed in Germany by 
Hohenacker, and named by Miquel ; these are partly from the 

* The name of Mr. Metz should bo substituted for that of Mr. Schmid at 
p. 69 of this Essay. 
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neighbourhood of Mangalore, and partly from the vicinity of 
Mercora in Kurg. 

The mountains of Kurg were first explored by Captain 
Munro and Captain Gough, who seem to have sent many 
plants to Dr. Wight. Copious Herbaria were also made in va- 
rious parts of the chain by our own collectors. The district 
of Nagar seems to have been visited by Hamilton only, on 
his return from Canara to Mysore : his notices of it are very 
scanty. Dr. Wight has further published a few plants of the 
Bababuden hills. 

A careful comparison of much of the materials comprised 
in these different collections, from all parts of the chain, as- 
sures us that Malabar is comparatively well explored botani- 
cally, and that there are not many more phienogamic plants 
to reward the labours of future investigators. 

3. CoNCAN. 

This district extends from Goa to Daman, or very nearly 
to the Tapti river. Like Malabar, which it greatly resembles 
in general aspect, it is comprised between the western ocean 
and the Ghats, and consists of a narrow belt near the sea with 
salt-water inlets, and a succession of mountain spurs. In the 
northern parts of the Bombay Presidency, the chain separating 
the Concan from the Deklian is called the Northern Ghats, or 
Siadri mountains, a term which may conveniently be extended 
to their whole length, and which we shall thus apply when it 
is necessary to particularize them. Throughout the Concan 
they form a continuous chain of hills, interrupted, however, 
by deep depressions. Throughout their length, they seem sel- 
dom rugged, but to rise often into sharp or flat-topped peaks. 
To the east they slope gently into the plains of the Dekhan. 
The summits rise to the height of 4000-5000 feet, but the 
mean elevation is very much less. The station of Mahaba- 
leshwar is 4700 feet. In the latitude of Damau 20£° N.), the 
chain begins to sink abruptly into the Tapti valley, and changes 
its course, or sends off a spur of considerable elevation in an 
Anatoly dirmtinn as iho Hhandor hills. 
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This range of the Ghats is sufficiently lofty and abrupt to 
produce a heavy rain-fall during the south-west monsoon ; 
between May and September this is in some parts immense, 
and only rivalled by that of Malabar and the Khasia hills in 
East Bengal. At Mahabaleshwar, it amounts to 218 inches 
annually. In the Southern Concan, especially in the Sawant 
Wari district, the rains are as heavy as in Canara. At Bom- 
bay, the rains last from June till the end of September, and 
the fall is only 80 inches, which is considerably less than 
at any point further south on the coast. At Tannali, how- 
ever, the average fall is more than 100 inches. During the 
north-east monsoon, which blows from November till March, 
the climate is dry compared with that of Malabar, the change 
commencing rather suddenly where the mountains are lowest 
and most distaut from the coast. At Bombay there are re- 
gular sea-breezes in the afternoon, so that the atmosphere 
never becomes extremely arid. 

The change of climate, marked by diminished mean tem- 
perature, a lower winter temperature, and greater dryness, 
which accompanies the increased distance from the Equator, 
has a decided influence on the vegetation. The whole Con- 
can is hence more open than Malabar, heavy forests are rarer, 
many tropical Malayan forms disappear, and the most mois- 
ture-loving types of vegetation linger only in the damp re- 
cesses of the mountains. A rich cultivation rej daces the fo- 
rest in the valleys especially, and the dense jungles are con- 
fined more or less to the lower slopes of the main chain. In 
the more open parts there is a remarkable mixture of African 
types; instead of the luxuriant Acanthucea of Southern In- 
dia, there occur spiny-leaved species, similar to Abyssinian 
and Arabian ones. Curious Umbellifera, allied to no others 
in India, accompany these, as well as a great variety of forms 
typical of the north tropical African vegetation. The arid 
flora of the Dckhan, of Marwar and Sind, however, hardly 
enters the Concan. 

The El ora of the Bombay Presidency bas only lately been 
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diligently investigated, little having been known of it up to 
the date of publication of Wight and Arnott’s Prodromus. 
The plants of Concan were first catalogued by Mr, Graham, 
assisted by Mr. Nimmo ; these botanists seem to have been 
diligent workers, and were correspondents of Dr. Wight, to 
whom they communicated valuable discoveries. 

Dr. Gibson, the energetic Conservator of Bombay Forests, 
has had, owing to the nature of his duties, ample oppor- 
tunities of investigating the Flora of Bombay, and we arc in- 
debted to him for a considerable Herbarium. W e have also 
had the opportunity of examining the excellent collections of 
Dr. Stocks, who officiated for Dr. Gibson during that gentle- 
man’s visit to Europe, and to whom we have been greatly 
indebted for information and assistance. 

It is, however, by Mr. Law and Mr. Dalzell, that the Con- 
can Flora has been most ably and energetically investigated. 
Mr. Law resided for many years at Tannah (near Bombay), 
and explored the Northern Concan, whilst Mr. Dalzell chiefly 
employed himself in the Southern Concan and adjacent pro- 
vince of Canara. 


4. Carnatic. 

In the extreme south of the Peninsula, the Carnatic ex- 
tends from the eastern sea to the borders of Malabar; Imt 
further north, where the Peninsula is wider, it comprises only 
the sea-coast, the province of Mysore being interposed between 
it and the great peninsular chain. The northern part of the 
Carnatic is a nearly level tract, of no great width, extending 
from the mouth of the Godavcry to the delta of the Cavcry. 
It is not a perfect level, as a few low ridges project at intervals 
from the Ghats ; and some isolated hills of trifling elevation 
occur, scattered over the surface, evidently the remnant of 
former continuous ranges, which have been apparently re- 
moved by aqueous action. None of these exceed a few hun- 
dred feet in height, and they exercise no material influence 
on the climate or vegetation. Much of the country is sandy, 
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and scarcely arable, and the inhabitants are in general so de- 
pendent on the periodical rains for their crops, that any de- 
ficiency in the rain-fall is followed by a bad harvest. ‘ 

Throughout the northern Carnatic, the rain-fall during the 
south-west monsoon is trifling in amount; and as the sun’s 
action is not mitigated by a cloudy sky during the hottest 
period of the year, as is the case in Mysore, the temperature 
from March till November is extremely high. In the middle 
of October or the beginning of November the north-east 
monsoon sets in, and with it a more or less abundant rain- 
fall. In the end of December the rains cease, from the gra- 
dual change in the direction of the wind, which makes it less 
directly a sea-breeze Chan in the earlier part of the winter 
season. The mean temperature of Madras is 82°, and the 
rain-fall does not exceed 45 inches. 

In the southern Carnatic, the district of Salem, between tlic 
rivers Penar and Cavcry, which is considerably more elevated 
than the rest of the province, may be considered a prolonga- 
tion of the most elevated part of the central platform of My- 
sore. The table-land of Mysore dips abruptly into the plain 
of Salem, which has an elevation of about IKK) feet above the 
sea, and contains several detached masses of hills scattered 
over it, all rising to very considerable elevations. Of these, 
the most lofty are the Shiwari bills, which rise a few miles 
north-cast of the tow r n of Salem, in a range of densely wooded 
flat-topped hills. The mean height of the table-land on tlieir 
summits is about 14500 feet, but the highest peak rises to 5260 
feet. The Salem district, from its position opposite the Coim- 
bator gap, and from the influence of the considerable masses 
of high land just mentioned, is rather more rainy than the 
northern Carnatic. The south-west monsoon sets in early 
in June, and short but heavy and frequent showers continue 
till September. Towards the end of October, the north-east 
monsoon brings a return of showery weather, with a cloudy 
sky. This continues till the middle of December, when the 
rains cease in consequence of the gradual change of the direc- 
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The district of Coimbator has, like that of Salem, so many 
peculiar features, as to call for a special notice. It lies oppo- 
site tlic great gap in the Peninsular chain already so often re- 
ferred to, and is conterminous with Malabar. Between the 
southern slopes of the Nilghiri mountains, and the northern 
face of those of Travaucor, there is interposed a space of about 
thirty miles in width traversed by low hills. Across that de- 
pression, the south-west monsoon has almost a free passage 
to the eastward ; but the great elevation of the mountains on 
both sides, and the absence of any considerable hills in the 
district, cause the monsoon wind to pass over without depo- 
siting much of its moisture, and, though the climate is humid, 
the rain-fall is very trifling. During the north-cast monsoon 
again, the high hills of eastern Mysore and those of the Salem 
district intercept a considerable portion of the moisture which 
would otherwise reach this district. Coimbator is thus re- 
markable for the very small animal amount of rain, which is 
not more than twenty-one inches. 

The district of Tanjor, which comprises the delta of the 
river Cavcry, appears to present no remarkable features be- 
yond those common to all tropical deltas. Its climate is 
more humid and cool than the remainder of the Carnatic, 
chiefly owing to the swampy soil. 

The extreme southern portion of the Carnatic, including the 
districts of Madura and Tinnevelly, is separated from the re- 
mainder by a lofty transverse range of mountains, wliicli runs 
from west to cast, passing to the south of Dindigal. These 
mountains, which at their eastern extremity, where they are 
called Pul uey (Palnai) mountains, are (>000-8000 feet in height, 
gradually diminish in elevation to the eastward. About five 
miles south of Dindigal the Serroo Mullay (Scru Malaya) 
hills, rise to 3500 feet, and the range sinks, about twenty 
miles to tlic eastward of Dindigal, into the plain of the Car- 
natic. This range of hills insulates in a very remarkable 
manner the districts to the south of it, which are sheltered 
from the south-west monsoon by the high mountains of Tra- 
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range to the north, and by the island of Ceylon to the cast. 
We have, therefore, in the southernmost part of India, in a 
latitude between 8° and 10° N., a hot, arid climate, resembling 
that of Egypt, like which it produces the best quality of senna 
and cotton, and many wild plants characteristic of the Egyp- 
tian Flora, which avoid humidity, and are not known else- 
where in the Peninsula. Of this, two remarkable instances 
are Cocculus Leaba , and Capparis aphylla. 

As a whole, the vegetation of the Caniatie is neither rich nor 
varied. The climate being very arid except during the north- 
east monsoon, the humid flora is entirely absent. There is 
no forest, except on the flanks of the higher mountains, 
which bound the province on the west, or rise from its plains ; 
and there the vegetation resembles that of the drier parts of 
Ceylon or of the Mysore hills. The slirubby flora of the 
open plains consists chiefly of Capparidece, Rhamnacea , Aca- 
ci<p, and spinous Rtibiarece, Alangium , Azima , Carissa and 
Calotropis gigantea, Ehretia baxifolia , Gmelina , Salvadora , 
Antidesma , Pisonia , and such like shrubby plants. The only 
Palms are a Calamm and P/nrvix, besides the commonly cul- 
tivated Cocos , Bor as,w ft (which characterizes dry countries), 
and Areca. Along with these, grow many shrubs which arc 
spread over the whole of the drier parts of India, as far as 
the Himalaya. Many of the annual plant** have an equally 
wide range, especially those of the rains, which are scarcely 
different from those of the Gangctic valley. /Vs there is no 
winter, there arc no northern types found in any part of the 
Carnatic. 

The vegetation of the hilly parts of the Carnatic has yielded 
no peculiarities. Most of the hills arc of too trifling elevation 
to exhibit any marked difference of mean temperature; and 
oven the Salem range, from the isolated position of its masses, 
appears to present fewer peculiar features than more continuous 
mountain masses of even less elevation. The flanks are co- 
vered with dense bamboo jungle, and the summit is bare and 
grassy, except in ravines and along the streams. A detailed 
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account of the flora of their summits is, however, a deside- 
ratum. 

The vegetation of the plain of the Carnatic has been in- 
vestigated by so many persons, that it is now thoroughly 
well known. The earliest peninsular botanists were the Danish 
missionaries, who originally settled at Tranquebar ; and most 
of the collectors who have visited the peninsula have tra- 
versed the Carnatic m route to the interior. It is therefore 
unnecessary to enumerate the names of all those who have 
botanized there. 


5. Mysore. 

The province of Mysore is bounded on the north by the 
Dekhan, on the west by the mountain axis of the peninsula, 
and on the east and south by the low country of the Car- 
natic. It is usually described as a tabic-laud enclosed be- 
tween the western and eastern Ghats; a form of expression 
which has doubtless originated in the fact that a considerable 
rise is made in entering the province from either side. 

The Western Ghats, as we have already fully explained, 
form a chain extending in a direction parallel to the west- 
ern ocean ; and Mysore, which occupies the eastern and more 
gentle slope of these mountains, contains the upper part of 
the basins of the Cavery, Penar, and Tungrabudra rivers, all 
of wliich discharge their waters into the Bay of Bengal. 

Through the centre of this elevated tract, nearly in the 
parallel of Mangalor and Madras, is situated the watershed 
which separates the first of these rivers from the two latter. 
This is not an elevated ridge, but a rounded and often scarcely 
perceptible swelling, usually undulating very gently, but rising 
at intervals into rugged masses often more than a thousand 
feet above its mean elevation. The highest summits in 'My- 
sore (except in the district of Nagar) are situated on this 
line, and are north-east and north of Bangalor, where several 
peaks rise to 4000 feet, and one to 4500 feet. To the north 
of this range the elevation is less considerable, but the ap- 
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pearance of the country is the same. The rivers which flow 
towards the Kistna are separated by spurs of a high table- 
land, rarely rising into hills, so that the country appears nearly 
flat, except to the eastward, where it dips suddenly into the 
plain of the Carnatic. The elevation of Bellary is 1600 feet ; 
Kamul is about 1000 feet ; and Cadapah, in the gorge of the 
Penar, where it issues from among the mountains, is only 500 
feet above the level of the sea. 

Another spur from the great peninsular chain forms the 
southern boundary of the province, separating the district 
of Coimbator and the basin of the Bhowani river from the 
upper basin of the Cavery. This range, which attains gene- 
rally an elevation of nearly 4000 feet, extends in an easterly 
direction from the eastern slopes of the Nilghiri. 

Between these two watersheds, the table-land of Mysore 
forms a gently undulating plain, sloping downwards, from 
1000 feet at the base of the mountains, to 3000 at Bangalor, 
and 2100 at Seringapatam on the banks of the Cavery. 

The higlilands of Mysore sink everywhere abruptly into 
the plain of the Carnatic, except where the great rivers de- 
bouche ; and the extremities of the broad flat-topped ranges 
which form the table-land, when viewed from a little distance, 
present the appearance of a continuous range of hills parallel 
to the coast-line, commonly known as the Eastern Ghats. 

The districts of Bellary, Karnul, and Oriel apah, which oc- 
cupy the northern slope of the central range of Mysore, and 
the higher parts of the basin of the Tungabudra and the Pe- 
nar, are usually excluded from Mysore, being known as the 
Ceded Districts, because they were transferred from the king- 
dom of Mysore to the Nizam after the war in 1 800, and after- 
wards made over to the British Government in lieu of a 
money-payment. As they present no physical or botanical 
features which would make it desirable to consider them as 
a separate province, we shall include them under the general 
name of Mysore, of which the Kistna will therefore form the 
northern boundary. 
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The climate of Mysore is much drier than that of Mala-* 
bar, because the greater part of the south-west monsoon is 
intercepted by the lofty ranges of the Nilghiri and of Kurg, 
The summer heat is however very moderate, partly on ac- 
count of the elevation of the table-land, and partly because 
the proximity of the high central chain, which is very much 
cooled, produces a great amount of cloudy weather through- 
out the summer months. In winter the north-east monsoon 
is little felt in the interior, the greater part of the discharge 
from it being on the coast and on the line of Ghats at the 
border of the table-land. The winter temperature is therefore 
not much less than that of summer, so that the climate is 
very equable. The mean temperature of Bangalor is 74°, and 
the rain-fall 35 inches ; at Bellary the rain amounts to only 
22 inches. To the northward, the north-east monsoon is very 
little felt in the western districts, but at Cadapah there is 
generally heavy rain in November, and the remainder of 
the winter is dry. This place is so low, and so far from the 
mountain axis and the west coast, that the south-west mon- 
soon is scarcely felt, even by the formation of clouds, though 
strong westerly winds prevail at that season. Cadapah is 
hence one of the hottest and most unhealthy parts of the 
Madras Presidency. 

The vegetation of Mysore, like that of the Carnatic, is ra- 
ther scanty. The level surface of the table-land is frequently 
very barren, and the hills arc often bare or covered with low 
scrubby jungle. In the western part of the province, the east- 
ern slopes of the central chain arc clothed with dense forest, 
and the humidity is there very considerable, and the vegeta- 
tion in consequence more varied, but approaching closely to 
that of Malabar. 

The steep slopes of the eastern Ghats, which are powerfully 
affected by the north-cast monsoon, are also in general densely 
wooded. Characteristic trees and shrubs are t$ora, Cedre- 
lacece and Meliacea, Erythroxylon, Dip tero carpus, Myrtacea, 
Acacia Lebbek , Cassia Fistula, Pterocarpus, Bvtea frondosa, 
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Lagerstrwmia pcmiflora, Terrain alia, Conocarpus, Nauclea 
cor difolia, Diospyros , Teak, tantalum album , Alms inteyri- 
folia, Trophis aspera, Bam bus a, etc. etc. 

Tlic absence of winter, and the great licat of the dry season 
from December to June, give a predominance to arid types, 
especially to those which have been already indicated as in- 
tolerant of cold. Few palms are indigenous, except in the 
dense western forest. Phmnix sylvestris , however, occurs, 
and Areca Catechu , Cocos, and Borassus arc cultivated exten- 
sively. During the more humid summer seiison a number of 
Balsams spring up ; a genus unknown at that season in the 
hotter and drier Carnatic. 

Our earliest knowledge of the plants of Mysore is due to the 
indefatigable Buchanan Hamilton, in whose travels many de- 
tails regarding the aspect of its vegetation will be found. It 
has since been partially investigated by many botanists, in 
particular by ITcyne and by Wight, but a detailed list of its 
plants is still a desideratum. 

0. Dekhan. 

The Dekhan embraces the whole of tin* country between 
the Kistna and the Godavery, except a very narrow belt along 
the Bay of Bengal which is included in th< Carnatic. To the 
west it is separated from flic ocean by a narrow strip of land, 
the Concan, the crest of the mountain axis forming the (phy- 
sical) boundary between the two provinces. To the north, a 
low range separates it from Khandcsli, and further east the 
Godavery forms an artificial boundary between ii and Berar. 

The mountain-chain wiiieh forms the axis of the peninsula 
is considerably lower in its northern half than further south. 
North of Nagar, it appears to dip rather abruptly, so that 
between Goa and Belgaum it is very much depressed, and 
presents scarcely any perceptible elevation above the sur- 
face of thcJ^H^land, which is there 2500 feet. Further 
north, the el &mSon of the table-land gradually diminishes, 
notwithstanding the increasing width of the continent. At 
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Punah it is 1800 feet, and the peaks of the chain attain an 
elevation of 4r&000 feet, but they are separated by great de- 
pressions. The table-land of the Dekhan forms the watershed 
between the basins of the Kistna and the Godavery, and has 
an average elevation of from 1800 to 2000 feet, with an un- 
dulating surface, but no mountains rising much above the 
mean level. Hyderabad is 1672 feet, the Cantonment of Se- 
candcrabad, close by, 1837 feet, and a hill near, 2017 feet 
above the level of the sea. The valley of the Godavery is of 
course considerably lower. The surface of the table-land, 
which is generally open, with little forest, but much low 
jungle, is at one season richly cultivated, but during the re- 
mainder of the year extremely arid and burnt up. 

The abrupt escarpment of the western Ghats condenses so 
much of the moisture of the south-west monsoon, that the 
summer rains in the Dcklian are very moderate in amount, 
and the north-east monsoon is so much a land-wind, that but 
little rain falls during the cold season. The rain-fall at Hy- 
derabad and Jaulnah averages about 43 inches; at Satara 
(2300 feet) it is 36 inches. The mean temperature of Punah 
is 77°, and the rain-fall 21 inches. This is the average rain- 
fall throughout the north-western part of the district, close to 
the crest of the Ghats, but the amount is greater to the east- 
ward. 

Along the crest of the Ghats, the hilly tract known as the 
Mawal possesses a very different climate and aspect from the 
remainder of the Dekhan, bearing more resemblance to the 
Concan. This is due to its greater humidity; the depres- 
sions of the watershed, here as elsewhere, allowing the mois- 
ture-laden wind to pass to the eastern part of the chain for a 
considerable distance. In this district the surface is peren- 
nially green, and the vegetation much more luxuriant than 
further east. In the western parts of the district of Belgaum 
this tract is especially marked, as the depresadJ^Lthe moun- 
tains is there greater than elsewhere. At the rain- 

fall is 50 inches, and at Dharwar 39 inches. These numbers, 
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however, afford only a very faint indication of the degree of 
humidity. 

The vegetation of the plain of the Dekhan is not very dif- 
ferent from that of Mysore. The flora is not extensive, the 
great drought of the hot season being unfavourable to vege- 
tation. The earliest collection of its plants was made by Co- 
lonel Sykes, and is now in the possession of the Linnean So- 
ciety. In Graham’s Catalogue there is an enumeration of all 
the plants known to him, and its flora has recently been ex- 
plored by Dr. Gibson and Dr. Stocks. The green hilly tract 
bordering upon the Concan, being more elevated, as well as 
more humid than the remainder of the district, presents a 
peculiar vegetation. Some of its plants arc apparently con- 
fined within very narrow limits, and are not known elsewhere 
in India. 


7. Khandesii. 

This province occupies the lower part of the valley of the 
Tapti river, and is enclosed on the north by the Satpura 
range, a branch of the Vindhia, which has an elevation never 
exceeding 2500 feet, and is often much lower. To the south, 
the Ajanta range, separating Khandesh from the basin of the 
Godavery and the district of Aurangabad in the Dekhan, is 
even less elevated, rarely attaining so great an elevation as 
1800 feet. To the east this province is separated by no very 
definite boundary from the Ellichpur district of Berar. 

The valley of Khandesh is, in general, a level plain, rising 
gently towards the mountains on both sides. Occasional flat- 
topped hills are scattered over the surface, and the slopes of 
the Ajanta and Satpura ranges are covered with dense jungle. 

The rainy season, in Khandesh, is the south-west monsoon, 
commencing in J une. The rains are heavy and long-continued, 
but we havenot been able to ascertain their exact amount, nor 
have we ^m^ite knowledge of the flora of the province. 


8. Berar. 
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neighbourhood of Mangalore, and partly from the vicinity of 
Mercara in Kurg. 

The mountains of Kurg were first explored by Captain 
Munro and Captain Gough, who seem to have sent many 
plants to Dr. Wight. Copious Herbaria were also made in va- 
rious parts of the chain by our own collectors. The district 
of Nagar seems to have been visited by Hamilton only, on 
his return from Canara to Mysore : his notices of it are very 
scanty. Dr. Wight has further published a few plants of the 
Bababuden hills. 

A careful comparison of much of the materials comprised 
in these different collections, from all parts of the chain, as- 
sures us that Malabar is comparatively well explored botani- 
cally, and that there arc not many more phscnogamic plants 
to reward the labours of future investigators. 

3. Concan. 

This district extends from Goa to Daman, or very nearly 
to the Tapti river. Like Malabar, which it greatly resembles 
in general aspect, it is comprised between the western ocean 
and the Ghats, and consists of a narrow belt near the sea with 
salt-water inlets, and a succession of mountain spurs. In the 
northern parts of the Bombay Presidency, the chain separating 
the Concan from the Dekhan is called the Northern Ghats, or 
Siadri mountains, a term which may conveniently be extended 
to their whole length, and which we shall thus apply when it 
is necessary to particularize them. Throughout the Concan 
they form a continuous chain of hills, interrupted, however, 
by deep depressions. Throughout their length, they seem sel- 
dom rugged, but to rise often into sharp or flat-topped peaks. 
To the east they slope gently into the plains of the Dekhan. 
The summits rise to the height of 4000-5000 feet, but the 
mean elevation is very much less. The station of Mahaba- 
leshwar is 4700 feet. In the latitude of Daman 20£° N,), the 
chain begins to sink abruptly into the Tapti valley, and changes 
its course, or sends off a spur of considerable elevation in an 
easterly direction, as the Chandor hills. 
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This range of the Ghats is sufficiently lofty and abrupt to 
produce a heavy rain-fall during the south-west monsoon ; 
between May and September this is in some parts immense, 
and only rivalled by that of Malabar and the Khasia hills in 
East Bengal. At Mahabaleshwar, it amounts to 24*8 inches 
annually. In the Southern Concan, especially in the Sawant 
Wari district, the rains are as heavy as in Canara. At Bom- 
bay, the rains last from June till the end of September, and 
the fall is only 80 inches, which is considerably less than 
at any point further south on the coast. At Tannah, how- 
ever, the average fall is more than 100 inches. During the 
nortli-east monsoon, which blows from November till March, 
the climate is dry compared with that of Malabar, the change 
commencing rather suddenly where the mountains are lowest 
and most distant from the coast. At Bombay there arc re- 
gular sea-breezes in the afternoon, so that the atmosphere 
nc\cr becomes extremely arid. 

The change of climate, marked by diminished mean tem- 
perature, a lower winter temperature, and greater dryness, 
which accompanies the increased distance from the Equator, 
has a decided influence on the vegetation. The whole Con- 
can is hence more open than Malabar, heavy forests are rarer, 
many tropical Malayan forms disappear, aud the most mois- 
ture-loving types of vegetation linger only in the damp re- 
cesses of the mountains. A rich cultivation replaces the fo- 
rest in the \ alleys especially, and the dense jungles are con- 
fined more or less to the lower slopes of the main chain. In 
the more open parts there is a remarkable mixture of African 
types; instead of the luxuriant Acanthuceie of Southern In- 
dia, there occur spiny-leaved species, similar to Abyssinian 
and Arabian ones. Curious Umbel lifer a, allied to no others 
in India, accompany these, as well as a great variety of forms 
typical of the north tropical African vegetation. The arid 
flora of the Dekhan, of Mar war and Sind, however, hardly 
enters the Concan. 

The Flora of the Bombay Presidency has only lately boon 



150 


FLORA 1ND1CA. 


The alluvial plain through which the great western rivers 
debouelie into the Gulfs of Kach and Cambay is perfectly flat, 
and-in many places fertile and richly cultivated. Its seasons 
arc very similar to those of the Concan, but a good deal less 
rain falls. At Baroch the average 4 fail is about 33 inches, at 
Baroda it is 31 inches, at Alimedabad only 1G, and probably 
considerably less to the north and west of that place, where 
the plain is continuous with the desert of Marwar. There are 
occasional hot winds from the north-east and cast, and the 
cold and hot seasons are similar to those of lower Sindh. 

The hilly district of Bariah, at the western extremity of 
the Vindhia, participates in the general features of the lower 
part of the valley of the Ncrbada. The hills arc densely co- 
vered with forest, and very unhealthy for a considerable part 
of the year, especially after the close of the rainy season. The 
rain-fall is probably much greater than in the plain of Gujerat. 

The district of Kach (or Cuteh), which is separated from 
Katiwar by the Gulf of Kach, a narrow arm of the sea, from 
Sindh by the most eastern branch of the Indus, and from 
Marwar by the Run (a \ ery singular saline and more or less 
marshy plain, in which the river Luni loses itself), has a very 
similar climate to the peninsula of Gujcrat, being like that 
^traversed by a range of hills running from west to east. ]t 
may therefore (for our purposes) with more propriety be con- 
sidered a part of Gujerat, than to belong to Sindh, to which 
physically as well as politically it is more nearly related. The 
northern districts of botli Kaeli and Katiwar, being screened 
from the rain-bringing winds by the hills, arc extremely arid. 

Our knowledge of the vegetation of Gujerat is entirely de- 
rived from Dr. Gibson’s excellent paper in the f Bombay Me- 
dical Transactions.’ On the open plain there is a very rapid 
transition, in advancing northward, from the Concan vegeta- 
tion to that of Marwar and Sindh. Between the Tapti and 
Ncrbada this is already well marked, and north of the latter 
river the Sindh vegetation of stunted Acacue and Capparis 
aphylla predominates. The forest which skirts the base of 
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the mountains is the same which prevails all over India in 
those hilly districts in which there is a moderate rain-fall be- 
tween June and September, and dry weather for the remain- 
der of the year. The moisture-loving types of Malabar and 
the Concan do not occur, and the common trees are Butea 
frondosa , Acacia Catechu , Cassia Fistula , Careya arhorea , 
and all those trees which arc common in the tropical parts of 
the middle Himalaya. The same vegetation extends north- 
ward along the w est face of the Arawali range, and probably 
on the Katiwar hills. In the valley of the Nerbada, which is 
more humid, a more varied flora will probably be met with. 

14. Sindh. 

The province of Sindh extends from the sea on the south 
to the borders of the Pan jab on the north. Westward it is 
bounded by the mountains of Beluchistan, and on the east it 
is continuous with the desert of Marwar. Sindh is an alluvial 
plain watered by the various branches of the Indus. For the 
most part it is perfectly level, but a few low hills (spurs from 
the Beluch mountains) here and there, as at liori, Hyderabad, 
and Karachi, advance close 4 to the Indus. 

The climate of Sindh is perfectly arid, little or no rain falling 
at any period of the year. Now and then, however, exceptional 
seasons occur, when heavy showers hill at intervals, especially 
at the commencement of the south-west monsoon, at which 
time there is a considerable rain-fall in the mountains of Be- 
luchistan and Afghanistan. The average rain-fall of Sindh is 
not more than four or five inches, but occasionally upwards of 
twenty inches of rain have been registered. Even with this 
amount of rain, however, the climate is so dry that the air does 
not remain humid for any length of time, the storms being 
transitory in duration. The heat is therefore very great, and 
the mean temperature probably as high as anywhere in India. 

Though extremely fertile where irrigation is practicable, 
Sindh is, in consequence of the great dryness of the air, na- 
turally sterile. There is no forest of large trees ; and though 
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The alluvial plain through which the great western rivers 
debouche into the Gulfs of Kach and Cambay is perfectly flat, 
and in many places fertile and richly cultivated. Its seasons 
arc very similar to those of the Concan, but a good deal less* 
rain falls. At Baroch the average fall is about 33 inches, at 
Baroda it is 31 inches, at Ahmedabad only 16, and probably 
considerably less to the north and west of that place, where 
the plain is continuous with the desert of Marwar. There arc 
occasional hot winds from the north-east and cast, and the 
cold and hot seasons are similar to those of lower Sindh. 

The hilly district of Bariah, at the western extremity of 
the Yindhia, participates in the general features of the lower 
part of the valley of the Nerbada. The hills arc densely co- 
vered with forest, and very unhealthy for a considerable part 
of the year, especially after the close of the rainy season. The 
rain-fall is probably much greater than in the plain of Gujcrat. 

The district of Kach (or Cuteh), which is separated from 
Katiwar by the Gulf of Kach, a narrow arm of the sea, from 
Sindh by the most eastern branch of the Indus, and from 
Marwar by the Run (a very singular saline and more or less 
marshy plain, in which the river Luni loses itself), has a very 
similar climate to the peninsula of Gujcrat, being like that 
traversed by a range of hills running from west to cast. It 
may therefore (for our purposes) with more propriety be con- 
sidered a part of Gujcrat, than to belong to Sindh, to which 
physically as well as politically it is more nearly related. The 
northern districts of both Kach and Katiwar, being screened 
from the rain-bringing winds by the hills, are extremely arid. 

Our knowledge of the vegetation of Gujerat is entirely de- 
rived from Dr. Gibson’s excellent paper in the f Bombay Me- 
dical Transactions.’ On the open plain there is a very rapid 
transition, in advancing northward, from the Concan vegeta- 
tion to that of Marwar and Sindh. Between the Tapti and 
Nerbada this is already well marked, and north of the latter 
river the Sindh vegetation of stunted AcacUs and Capparis 
aphyUa predominates. The forest which skirts the base of 
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the mountains is the same which prevails all over India in 
those hilly districts in which there is a moderate rain-fall be- 
tween June and September, and dry weather for the remain- 
der of the year. The moisture-loving types of Malabar and 
the Concan do not occur, and the common trees arc Butea 
,f random , Acacia Catechu , Cassia Fistula , Careya arborea, 
and all those trees which arc common in the tropical parts of 
the middle Himalaya. The same vegetation extends north- 
ward along the w est face of the Arawali range, and probably 
on the Katiwar lulls. In the valley of the Nerbada, which is 
more humid, a more varied flora will probably be met with. 

14 . Sindii. 

The province of Sindh extends from the sea on the south 
to the borders of the Panjab on tins north. Westward it is 
bounded by the mountains of lleluchistan, and on the cast it 
is continuous with the desert of Marwar. Sindh is an alluvial 
plain watered by the various branches of the Indus. For the 
most part it is perfectly level, but a few low hills (spurs from 
the Belueli mountains) here and iliere, as at Rori, Hyderabad, 
and Karachi, advance close to the Indus. 

The climate of Sindh is perfectly arid, little or no rain falling 
at any period of the year. Now and then, how ever, exceptional 
Reasons occur, when heavy showers fall at intervals, especially 
at the commencement of the south-west monsoon, at which 
time there is a considerable rain-fall in the mountains of Bc- 
luchistan and Afghanistan. The average rain fall of Sindh is 
not more than four or five inches, but occasionally upwards of 
twenty inches of rain have been registered. Even witli this 
amount of rain, however, the climate is so dry that the air docs 
not remain humid for any length of time, the storms being 
transitory in duration. The heat is therefore very great, and 
the mean temperature probably as high as anywhere in India. 

Though extremely fertile where irrigation is practicable, 
Sindh is, in consequence of the great dryness of the air, na- 
turally sterile. There is no forest of large trees ; and though 
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The alluvial plain through which the great western rivers 
debouche into the Gulfs of Kach and Cambay is perfectly flat, 
and in many places fertile and riehly cultivated. Its seasons 
are very similar to those of the Concan, but a good deal lessr 
rain falls. At Baroch the average fall is about 33 inches, at 
Baroda it is 31 inches, at Alimedabad only 16, and probably 
considerably less to the north and west of that place, where 
the plain is continuous with the desert of Marwar. There are 
occasional hot winds from the north-east and east, and the 
cold and hot seasons are similar to those of lower Sindh. 

The hilly district of Bariali, at the western extremity of 
the Yindliia, participates in the general features of the lower 
part of the valley of the Ncrbada. The hills arc densely co- 
vered with forest, and very unhealthy for a considerable part 
of the year, especially after the close of the rainy season. The 
rain-lall is probably much greater than in the plain of Gujerat. 

The district of Kach (or Cutch), which is separated from 
Katiwar by the Gulf of Kach, a narrow arm of the sea, from 
Sindh by the most eastern branch of the Indus, and from 
Marwar by the Run (a very singular saline and more or less 
marshy plain, in which the river Luni loses itself), has a very 
similar climate to the peninsula of Gujerat, being like that 
traversed by a range of hills running from west to east. It 
may therefore (for our purposes) with more propriety be con- 
sidered a part of Gujerat, than to belong to Sindh, to which 
physically as well as politically it is more nearly related. The 
northern districts of both Kach and Katiwar, being screened 
from the rain-bringing winds by the lulls, arc extremely arid. 

Our knowledge of the vegetation of Gujerat is entirely de- 
rived from Dr. Gibson’s excellent paper in the ‘ Bombay Me- 
dical Transactions.’ On the open plain there is a very rapid 
transition, in advancing northward, from the Concan vegeta- 
tion to tliat of Marwar and Sindh. Between the Tapti and 
Nerbada this is already well marked, and north of the latter 
river the Sindh vegetation of stunted Aracue and Capparis 
aphyUa predominates. The forest which skirts the base of 
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the mountains is the same which prevails all over India in 
those hilly districts in which there is a moderate rain-fall be- 
tween June and September, and dry weather for the remain- 
der of the year. The moisture-loving types of Malabar and 
the Concan do not occur, and the common trees are Butea 
frondosa , Acacia Catechu , Cassia Fistula , Carey a arborea , 
and all those trees which are common in the tropical parts of 
the middle Himalaya. The same vegetation extends north- 
ward along the west face of the Arawali range, and probably 
on the Katiwar hills. In the valley of the Nerbada, which is 
more humid, a more varied flora will probably be met with. 

14. Sindh. 

The province of Sindh extends from the sea on the south 
to the borders of the Panjab on the north. Westward it is 
bounded by the mountains of Beluchistan, and on the cast it 
is continuous with the desert of Marwar. Sindli is an alluvial 
plain watered by the various branches of the Indus. For the 
most part it is perfectly level, but a few low hills (spurs from 
the Belucli mountains) here and there, as at llori, Hyderabad, 
and Karachi, advance close to the' Indus. 

The climate of Sindh is perfectly arid, little or no rain falling 
at any period of the year. Now and then, however, exceptional 
seasons occur, when heavy showers fall at intervals, especially 
at the commencement of the south-west monsoon, at which 
time there is a considerable rain-lall in the mountains of Bc- 
luchistan and Afghanistan. The average rain- fall of Sindli is 
not more than four or five inches, but occasionally upwards of 
twenty inches of rain have been registered. Even with this 
amount of rain, however, the climate is so dry that the air does 
not remain humid for any length of time, the storms being 
transitory in duration. The heat is therefore very great, and 
the mean temperature probably as high as anywhere in India. 

Though extremely fertile where irrigation is practicable, 
Sindh is, in consequence of the great dryness of the air, na- 
turally sterile. There is no forest of large trees ; and though 
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The climate of Mysore is much drier than that of Mala* 
bar, because the greater part of the south-west monsoon is 
intercepted by the lofty ranges of the Nilghiri and of Kurg. 
The summer heat is however very moderate, partly on ac- 
count of the elevation of the table-land, and partly because 
the proximity of the high central chain, which is very much 
cooled, produces a great amount of cloudy weather through- 
out the summer months. In winter the north-cast monsoon 
is little felt in the interior, the greater part of the discharge 
from it being on the coast and on the line of Ghats at the 
border of the table- land. The winter temperature is therefore 
not much less than that of summer, so that the climate is 
very equable. The mean temperature of Bangalor is 74°, and 
the rain-fall 35 inches ; at Bellary the rain amounts to only 
22 inches. To the northward, the north-east monsoon is very 
little felt in the western districts, but at Cadapah there is 
generally heavy rain in November, and the remainder of 
the winter is dry. This place is so low, and so far from the 
mountain axis and the west coast, that the south-west mon- 
soon is scarcely felt, even by the formation of clouds, though 
strong westerly winds prevail at that season. Cadapah is 
hence one of the hottest and most unhealthy parts of the 
Madras Presidency. 

The vegetation of Mysore, like that of the Carnatic, is ra- 
ther scanty. The level surface of the table- land is frequently 
very barren, and the hills arc often bare or covered with low 
scrubby jungle. In the western part of the province, the east- 
ern slopes of the central chain are clothed with dense forest, 
and the humidity is there very considerable, and the vegeta- 
tion in consequence more varied, but approaching closely to 
that of Malabar. 

The steep slopes of the eastern Ghats, which are powerfully 
affected by the north-east monsoon, are also in general densely 
wooded. Characteristic trees and shrubs am t&ora, Cedre- 
lacem and Mdiacea, Erythroxylon, Dipterocatrpm, Myrtacem , 
Acacia Lebbek , Cassia Fistula, Pt era carpus, Buiea frondosa , 
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Lagerstropmia parviflora, TerminaRa, Conocnrpits, Nauclea 
cor difolia, Diospyros, Teak, Santalum album, Alnus integri- 
folia, Trophis aspera, Bambusa, etc. etc. 

Tlie absence of winter, and the great heat of the dry season 
from December to June, give a predominance to arid types, 
especially to those which have been already indicated as in- 
tolerant of cold. Few palms are indigenous, except in the 
dense western forest. Phoenix sylvestris, however, occurs, 
and Areca Catechu, Cocos, and Borassus are cultivated exten- 
sively. During the more humid summer season a number of 
Balsams spring up ; a genus unknown at that season in the 
hotter and drier Carnatic. 

Our earliest knowledge of the plants of Mysore is due to the 
indefatigable Buchanan Hamilton, in whose travels many de- 
tails regarding the aspect of its vegetation will be found. It 
has since been partially investigated by many botanists, in 
particular by licync and by Wight, but a detailed list of its 
plants is still a desideratum. 

6. Dekhan. 

The Dckhan embraces the whole of the country belwecu 
the Kistna and the Godavery, except a very narrow belt along 
the Bay of Bengal, which is included in the Carnatic. To the 
west it is sejiarated from the ocean by a narrow strip of land, 
the Ooncau, the crest of the mountain axis forming the (phy- 
sical) boundary between the two provinces To the north, a 
low range separates it from Khandesh, auil further cast the 
Godavery forms an artificial boundary between, it and Berar. 

The mountain-chain which forms the axis of the peninsula 
is considerably lower in its northern half than further south. 
North of Nagar, it appears to dip rather abruptly, so that 
between Goa and Bclgaum it is very much depressed, and 
presents scarcely any perceptible elevation above the sur- 
face of the ^Hfedand, which is there 2500 feet. Further 
north, the eiev#|Ioii of the table-land gradually diminishes, 
notwithstanding the increasing width of the continent. At 

t 



¥vmk it is 1800 feet, and the peaks of the chain attaii 
elevation of 4r5000 feet, but they arc separated by great 
previous. The table-land of the Dekhan forms the waters 
between the basins of the Kistna and the Godavcry, and 
an average elevation of from 1800 to 2000 feet, with an 
dulating surface, but no mountains rising much above 
mean level. Hyderabad is 1672 feet, the Cantonment of l 
oanderabad, close by, 1837 feet, and a liill near, 2017 f 
above the level of the sea. The \ alley of the Godaveiy is 
course considerably lower. The surface of the tablc-lar 
which is generally open, with little forest, but much 1< 
jungle, is at one season richly cultivated, but during the i 
raainder of the year extremely arid and burnt up. 

The abrupt escarpment of the western Ghats condenses 
much of the moisture of the south-west monsoon, that tl 
summer rains in the Dekhan arc \ery moderate in amoun 
and the north-east monsoon is so much a laud-wind, that hi 
little rain falls during the cold season. The rain-fall at 11 y 
derabad and Jaulnah averages about 43 inches; at Satar 
(2300 feet) it is 36 inches. The mean temperature of Puna! 
is 77 , and the rain-fall 21 inches. This is the average rain 
fall throughout the north-western part of the district, close t< 
the crest of the Gliats, but the amount is greater to the east 
ward. 

Along the crest of the Ghats, the hilly tract known as the 
Mawal possesses a very different climate and aspect from the 
remainder of the Dekhan, bearing more resemblance to the 
Concan. This is due to its greater humidity ; tlie depres- 
sions of the watershed, here as elsewhere, allowing the mois- 
ture-laden wiud to pass to the eastern part of the chain for a 
considerable distance. In this district the surface is peren- 
nially green, and the vegetation much more luxuriant than 
further east. In the western parts of the district of JBelgaum 
this tract is especially marked, as the deprcs^Hkthe moun- 
tains is there greater than elsewhere. At the rain- 
fall is 50 inches, and at Dharwar 39 inches. numbers, 
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however, afford only a very faint indication of the degree of 
humidity. 

The vegetation of the plain of the Dekhan is not very dif- 
ferent from that of Mysore. The flora is not extensive, the 
great drought of the hot season being unfavourable to vege- 
tation, The earliest collection of its plants was made by Co- 
lonel Sykes, and is now in the possession of the Linncan So- 
ciety. In Graham's Catalogue there is an enumeration of all 
the plants known to him, and its flora has recently been ex- 
plored by Dr. Gibson and Dr. Stocks. The green hilly tract 
bordering upon the Concan, being more elevated, as well as 
more humid than the remainder of the district, presents a 
peculiar vegetation. Some of its plants are apparently con- 
fined within very narrow limits, and arc not known elsewhere 
in India. 


7. Khandesh. 

This province occupies the lower part of the valley of tlw 
Tapti river, and is enclosed on the north by the Satpura 
range, a branch of the Vindhia, which lias an elevation never 
exceeding 2500 feet, and is often much lower. To the south, 
the Ajanta range, separating Khandcsh from the basin of the 
Godavcry and the district of Aurangabad m the Deklian, is 
even less elevated, rarely attaining so great an elevation as 
1800 feet. To the east this province is separated by no very 
definite boundary from the Elliehpur district of Berar. 

The valley of Khandesh is, in general, a level plain, rising 
gently towards the mountains on both sides. Occasional flat- 
topped hills are scattered over the surface, and the slopes of 
the Ajanta and Satpura ranges arc covered with dense jungle. 

The rainy season, in Khandesh, is the south-west monsoon, 
commencing in June. The rains are heavy and long-continued, 
but we havey^t been able to ascertain their exact amount, nor 
have we knowledge of the flora of the province. 

8. Bebar. 

The province of Berar includes the districts of Elliehpur 
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and Nagpur, the former occupying the upper part of the basin 
of the Tapti, and that of its tributary the Purna, the latter 
situated on a tributary of the Godavcry, and therefore sepa- 
rated by no well-defined boundary from the north-eastern part 
of the Dekhan. 

To the north, Bcrar is separated from the valley of the 
Ncrbada by the continuation of the Satpura range, gradually 
increasing in height to the eastward, and attaining an eleva- 
tion of 3000 feet, south of llosungabad. The llev. Mr. Clarke 
states that Chouragadli, the highest peak of the Mahadcva 
hills, north of Nagpur, rise s to 1-200 feet. The Ajanta range, 
on the contrary, is \ery inconspicuous to the eastward, as the 
plain on both sides slopes up to its crest; but the Gawilgarh 
hills, which separate the Purna and Tapti rivers, rise in peaks 
to a height of 3000 feet. The eastern boundary of Berar cor- 
responds pretty closely with the watershed of the Mahanadi 
river, the elevation of which is unknown. Bcrar is, in general, 
level, but the plains arc separated by low ranges of naked 
table-topped hills, most numerous in the northern portion. 
Nagpur is 900 feet above the level of the sea, and Elliehpiir 
may be conjectured to be very little more. 

The rains in Berar are of short duration, but more con- 
siderable in amount than in the Western Deklian. At Nag- 
pur, the fall is 40 or 50 inches between June and October. 
The remainder of the year is dry and intensely hot, the 
mean temperature of Nagpur being 81 1°. The vegetation is 
probably identical with that of the Dckhan, but the province 
is botanically unknown. 


9. Orissa. 

Under this name we include the whole basin of the Maha- 
uadi river. On the north, this province is bounded by the 
crest of the Vindliia, on the north-east by a^j^dcscending 
thence towards the sea near Baiasor, on by the 

sea, on the west by the watershed tlj^^HKMahanadi 

from the tributaries of the Godavcry, and oi^roe south-west 
by that river from Chandali to the sea. 
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The physical structure of Orissa is very imperfectly known. 

It is in general hilly, and the ranges have probably pretty 
uniformly a maximum elevation of 3000 feet. They are often 
table-topped ridges, separated by flat broad valleys, but per- 
haps most frequently spreading out into elevated platforms. 
The table-land of Sirgujali and Chota Nagpur, which forms 
the northern part of the province, is an expansion of the 
southern branch of the Vindhia, here forming the watershed 
between the Mahanadi and the Son. It is said to have a 
mean height of 3000 feet, and to be covered with dense 
forest. The ridge which separates it from Bexar presents 
probably, in like manner, an extensive platform of moderate 
elevation. 

Throughout Orissa, the hills approach within a distance of 
the sea which varies from twenty to fifty miles, and at Yizi- 
gapataru and Oanjain they advance close to the shore. These 
hills (like the Ghats of Mysore further south) terminate very 
abruptly, and are separated from the sea by an alluvial belt, 
which skirts their base and advances between the different 
spurs, so as to form richly-cultivated valleys among the hills. 
The Ghats generally rise abruptly to an elevation of 1500 
or 2 (XX) feet. Their Hanks arc covered with dense forest, as 
well as the flat tops of the outer and more humid portions of 
the spur, but in the interior these spread out into bare table- 
topped ridges. 

The Mahanadi being the principal river of Orissa, its valley 
is the low T Cst part of the province. It is navigable for large 
boats as far as Boad, a hundred miles above Kattnk. It is 
then hemmed in for some distance by mountain-spurs, but 
higher up its valley expands into the level plain of Sambalpur. 

The table-land of Umerkantak, in which the rivers Ner- 
bada and Son take their rise, as well as one branch of the 
Mahanadi, is an elevated tract of dense jungle, traversed only 
by narrow SUL and quite removed from the great line of 
traffic acrosP^pcontinont. It is said to attain an elevation 
of 4500 feet ; but the observations upon which this statement 
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rests are of doubtful accuracy. Umerkantak was visited many 
years ago by Dr. Spilsbury, and it may be gathered from the 
narrative of his visit that the reports which ascribe to it an 
elevation of 7-8000 feet arc greatly exaggerated. 

The climate of Orissa is peculiar. Influenced by the hot 
plains of Nbrthcrn Hindostan, the summer monsoon blows 
from the south or south-east, as in Bengal, instead of from 
the south-west, which is its direction in the Carnatic. It is 
therefore a sea- wind, and brings with it much humidity, which 
is deposited on the outermost hills. The coast and outer ranges 
are therefore extremely humid, but the valleys of the interior 
are much more dry. During the winter monsoon, the great 
heat of the dry plains of Nagpur and the Dekhan causes a sea- 
breeze to blow, during the flay at least, all along the coast of 
Orissa. The hills arc therefore, at this season also, damp and 
humid, though the rain-fall is not great in amount. In April 
and May there are occasional land-winds, before the heating 
of the great Gangctic plain changes the direction of the south- 
west monsoon. Me possess no register of the rain-fall on the 
mountains of Orissa, where it would probably be found very 
large in amount. Along the coast the fall is much less con- 
siderable, being 50 inches at Kattak, and gradually diminish- 
ing to the southward. At Masulipatam it is only 31 inches. 

The forests which cover the slopes of the outer ranges are 
very dense, and, though not equal in luxuriance or variety to 
those of Malabar and Malaya, they are richer in forms than 
those of Mysore, many Malabar plants not found in the 
Carnatic or on the Eastern Ghats recurring in these more 
northern jungles. Thus the wild Pepper is found there abun- 
dantly, with numerous Zingiberacea and Orchids, Arenga 
saccharifera, and perhaps Caryota, but apparently no other 
palm. Species of Dllienia, Leea } Mirnusops, Bassia , Box- 
burghia , etc., also occur. The forests which c^ver the moun- 
tains of the interior are much drier, and^^e Separated by 
open valleys, more or less under cultivation. * ,» i 

The botany of the coast of Orissa, and that of the forests of 
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the Ghats, has been investigated by Roxburgh, who, during 
the earlier part of liis Indian career, resided at Sainalcotah in 
the northern Circars, by which name the district is usually 
referred to in the ‘ Rlora Indica* of that distinguished bo- 
tanist. Dr. Russel’s collections were also chiefly from the 
same district. The vegetation of the interior of the province 
is quite unknown, except from a few notices in Major Kittoe’s 
journey to the Sambalpur valley. 

10. Bahar. 

The boundaries of the ancient province of Bahar have no 
doubt varied at different epochs, and in modern times the 
name is understood in a great variety of senses, being restricted 
at one time to a small judicial district, and at other times ex- 
tended so as to include the whole of the western part of the 
lower provinces of the Bengal Presidency. Its employment in 
an arbitrary manner can therefore be productive of no incon- 
venience, so long as it is accurately defined. We shall there- 
fore, in our present work, understand under the name of 
Bahar the whole of the northern slope of the eastern portion 
of the Yindliia mountains, from the borders of Bandclkhand 
(or rather Rewah) and Mai wall to the Gangctic plain. In 
this way it is separated from Orissa by the watershed of the 
chain, and includes the districts of Palamow and Ramgarh, as 
well as the lower half of the valley of the Son. 

The eastern portion of the Yindliia chain, as we have seen, 
is a spreading table-land, and the spurs which it sends down 
to the northward are similar in nature to those which run 
south, and separate the different valleys of Orissa. There is 
a great want of authentic information regarding the elevation 
and even the physical features of these wild and little-known 
countries. The elevated table-land of Chota Nagpur is said to 
have an average height of 3000 feet ; and further west, towards 
the borders of Sirgujah, the surface is perhaps a little higher. 
The plain of Hazaribagli has a mean height of about 1800 
feet ; and twenty or thirty miles further east, that out of 
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which the mountain Parasnath (an isolated peak) rises sud- 
denly to an elevation of 1501) feet, is 1200 feet high. Paras- 
nath is the highest known elevation in the province, though 
perhaps in the unknown districts to the westward the hills 
may rtec as high or higher. 

The flat-topped spurs of the Vindhia sink abruptly into the 
valley of the S6n, which is bounded on the west by a line of 
cliffs rising 1000 feet or more above the bed of the river. 
Further east, the elevation is less considerable, and the table- 
land is broken up into a rugged hilly country, the last spurs 
of which approach close to the Granges at Monghir, Bhogilpur, 
and Bajmahal. 

The climate of Bahar resembles that of the interior of 
Orissa. During the south-west monsoon, from .Tunc to Oc- 
tober, there is a moderate rain-fall, the amount of which has 
nowhere been determined with accuracy. Throughout the 
remainder of the year the province is very arid, and subject 
to hot winds, which blow over it from the dry plains of Rnj- 
wara and the upper Gangctic valley. At the same time, per- 
haps from the gentle slope, and consequent imperfect drain- 
age in a densely wooded country, the forests (like those of 
Orissa) arc extremely unhealthy, even in the dry season, so 
that Europeans cannot penetrate into their recesses, except at 
the height of the cold season, without great risk to life. 

In all parts of the mountain districts of Bahar the open 
valleys are more or less cultivated, but, with rare exceptions, 
the soil is poor and the population scanty, and the crops very 
indifferent. The surface of the platforms between the valleys, 
when level, is often rocky and bare, but, when undulating, is 
covered with bush jungle, in which bamboo is very abun- 
dant. The steep slopes of the hills are covered with dense 
forest. The flora is very similar to that of the hills which 
form the eastern Gliats between the Carnatic and Mysore, or 
to that of the drier slopes of the central Himalaya. 

Cedre/a Toona , Vatlca robust a, Buchanania, Semecaiyms 
Anacardium, Cassia Fistula , Bute a frondosa and parviflora , 
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erect and scandent Bauhinus, Acacia , especially A . Catechu , 
Comcarpus, TertninaUa , and Nauclea cordifolia are charac- 
teristic forms. All of these extend likewise to the Himalaya, 
but a few species have their northern limit in the mountains 
of Bahar and Bandelkhand, such as Cochlospermum Gossypium, 
Chickrassia tabularis , Swietenia febrifuga , Boswellia thurifera, 
Hardwickia binata, and Bassia latifolia, which arc all more or 
less abundantly distributed throughout the province. No palm 
is indigenous but Phoenix acaulis ; for the common Calamus of 
Bengal, which extends north to the base of the hills at Mon- 
ghir, is not found in the interior. 

The flora of the mountain Parasnath, an isolated peak 
which scarcely attains a temperate elevation, presents few pe- 
culiar features. The upper part is however more humid than 
the base, and plants indicative of a moist climate, such as 
parasitical Orchide(B ) Ferns, Arum , and others, make their ap- 
pearance in small numbers. The temperate forms, Berberis , 
Clematis , Thalictrum , etc., are all Himalayan species, but most 
of them arc widely diffused plants, extending also to the penin- 
sula. Vernonia divergens, common near the summit, occurs 
also in Bandelkhand, and is equally abundant throughout the 
drier hills of the peninsula. 

The Son valley in climate and vegetation is identical with 
the drier parts of the upper Gangetic valley , or the plains of 
Rajwara ; and the low Kaimur (Kymore) range, to the north, 
exhibits a continuation of the features of the elevated plat- 
forms of Bandelkhand. 

A part of Bahar was explored by Dr. Buchanan Hamilton, 
who made considerable collections in the Mongliir and Raj- 
mahal hills, and elsewhere among the mountains. Dr. Hooker 
also visited parts of it, but not at a favourable season ; and a 
list of its plants has been published by Dr. McClelland in his 
geological report. It is probable that the greatest variety of 
form is to be met with in the more eastern hills, which, from 
their proximity to the Bay of Bengal, are more humid, and 
that to the westward the flora approaches more and more to 
that of the drier parts of the peninsula. u 
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11. Bandelkhand. 

The district of Bandelkhand, including the small state of 
Rcwah, which has the same physical features, occupies the 
northern slope of the Vindhia range, from the borders of Ba- 
har on the east to Gwalior on the west. The watershed of 
that range is included within the province of Malwah, but 
long, flat-topped spurs descend towards the Jumna, separating 
the broad valleys of numerous rivers which flow northward. 
A. little east of Gwalior these spurs extend almost to the 
Jumna, but further east they recede from the river, and, when 
viewed from the northward, appear to form an amphitheatre 
of precipices, so as to give the plain of Bandclkhand the ap- 
pearance of a vast bay of the sea surrounded by sandstone 
cliffs, which again advance almost to the river not far from 
Mirzapur. The greatest width of the plain is about thirty 
miles, and near the hills many scattered insidated rocks occur, 
behind which the surface rises in a succession of steps, sepa- 
rated by level platforms, to the height of 2000 feet, whence 
it slopes gradually up to the watershed of the Ncrbada, the 
average elevation of which is perhaps 2500 feet. 

The plain of Bandelkhand near the Jumna is fertile and 
well cultivated, but the interior is generally barren, except in 
the valleys. Many lakes, which arc all partly artificial, diver- 
sify the surface, and the hills are covered with low jungle. 
Its seasons arc those usual in northern India. The rains 
commence in June and terminate in September, but; from 
the central position of the province, they arc less heavy than 
in Malwah. The dry season is intensely hot, and there is a 
well marked cold season. 

For our knowledge of the vegetation of Bandclkhand, we 
are mainly indebted to Mr. Edgeworth, who has published* a 
catalogue of the plants of the district of Banda. He enume- 
rates 605 species of phsenogamous plants ; few of these differ 
from those common in the Dekhan and Gangetic plain, and 
the hill species are mostly common in the subtropical Hima- 
# In the Journal of the Asiatic Society of Calcutta. 
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The alluvial plain through which the great western rivers 
debouche into the Gulfs of Kach and Cambay is perfectly flat, 
and in many places fertile and richly cultivated. Its seasons 
are very similar to those of the Concan, but a good deal lessr 
rain falls. At Baroch the average fall is about 33 inches, at 
Baroda it is 31 inches, at Ahmedabad only 16, and probably 
considerably less to the north and west of that place, where 
the plain is continuous with the desert of Marwar. There arc 
occasional hot winds from the north-east and east, and the 
cold and hot seasons arc similar to those of lower Sindh. 

The hilly district of Bariali, at the western extremity of 
the Vindliia, participates in the general features of the lower 
part of the valley of the Ncrbada. The hills arc densely co- 
vered with forest, and very unhealthy for a considerable part 
of the year, especially after the close of the rainy season. The 
rain-fall is probably much greater than in the plain of Gujcrat. 

The district of Kach (or Ciitcli), which is separated from 
Katiwar by the Gulf of Kach, a narrow arm of the sea, from 
Sindh by the most eastern branch of the Indus, and from 
Marwar by the Bvn (a very singular saline and more' or less 
marshy plain, in which the river Luni loses itself), has a very 
similar climate to the peninsula of Gujcrat, being like that 
traversed by a range of hills running from west to east. It 
may therefore (for our purposes) with more propriety be con- 
sidered a part of Gujerat, than to belong to Sindh, to which 
physically as well as politically it is more nearly related. The 
northern districts of both Kach and Katiwar, being screened 
from the rain-bringing winds by the hills, are extremely arid. 

Our knowledge of the vegetation of Gujerat is entirely de- 
rived from Dr. Gibson’s excellent paper in the ' Bombay Me- 
dical Transactions/ On the open plain tliere is a very rapid 
transition, in advancing northward, from the Concan vegeta- 
tion to that of Marwar and Sindh. Between the Tapti and 
ISJ erbada this is already well marked, and north of the latter 
river the Sindh vegetation of stunted Acacia and Capparis 
aphylla predominates. The forest which skirts the base of 
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the mountains is the same which prevails all over India in 
those hilly districts in which there is a moderate rain-fall be- 
tween June and September, and dry weather for the remain- 
der of the year. The moisture-loving types of Malabar and 
the Concan do not occur, and the common trees arc Butea 
frondosa, Acacia Catechu , Cassia Fistula , Carey a arbor ea, 
and all those trees i\ hich are common in the tropical parts of 
the middle Himalaya. The same vegetation extends north- 
ward along the west face of the Arawali range, and probably 
on the Katiwar hills. In the valley of the Nerbada, which is 
more humid, a more varied flora will probably be met with. 

14 . Sindii. 

The province of Sindh extends from the sea on the south 
to the borders of the Panjab on the north. Westward it is 
bounded by the mountains of Beluchistan, and on the cast it 
is continuous with the desert of Marvvar. Sindh is an alluvial 
plain watered by the various branches of the Indus. For the 
most part it is perfectly level, but a few low hills (spurs from 
the Beluch mountains) here and there, as at liori, Hyderabad, 
and Karachi, advance close to the Indus. 

The climate of Sindh is perfectly arid, little or no rain falling 
at any period of the year. Now and then, however, exceptional 
seasons occur, when heavy showers fall at intervals, especially 
at the commencement of the south-west monsoon, at which 
time there is a considerable rain-fall in the mountains of Bc- 
luchistan and Afghanistan. The average rain fall of Sindh is 
not more than four or five inches, but occasionally upwards of 
twenty inches of rain have been registered. Even with this 
amount of rain, lion ever, the climate is so dry that the air docs 
not remain humid for any length of time, the storms being 
transitory in duration. The heat is therefore very great, and 
the mean temperature probably as high as anywhere in India. 

Though extremely fertile where irrigation is practicable, 
Sindh is, in consequence of the great dryness of the air, na- 
turally sterile. There is no forest of large trees ; and though 
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extensive tracts near the river arc covered with dense jtCngle, 
chiefly of Acacia Arabica and Prosopis spicigera, the greater 
part of the surface is barren of vegetation, and the driest parts 
are an absolute desert. In the lower part of the delta, within 
reach of the tides, a low jungle of mangroves occupies the 
swampy islets. 

The vegetation of Sindh was first made known to science 
by Griffith, who traversed the upper part of the province on 
his way to Afghanistan, and has recorded in liis private jour- 
nals and literary notes the most characteristic plants which 
he observed. It has also been explored by Major Vicary, who 
has published in the Asiatic Society’s Journal a list of its 
plants. For our very complete knowledge of its flora we are, 
however, mainly indebted to the late Dr. Stocks*, whose la- 
bours in this interesting province throw much light on Indian 
botany. Dr. Stocks’ collections amount to little more than 
four hundred species, so that the flora is a very poor one. 
No doubt, as he has himself stated, a careful exploration of the 
hilly districts would considerably increase this number; but 
we feel confident that the novelties would be almost if not 
entirely western forms, and would therefore increase the pro- 
portion, already great, which these bear to forms characteristic 
of Eastern India vegetation. 

More than ninc-tentlis of the Sindh vegetation, on a rough 
estimate, consists of plants which arc indigenous in Africa. 
At least one-half of these are common Nubian or Egyptian 
plants, but which, from being indifferent to moisture, arc dif- 
fused over all parts of India. As examples we may mention 
Gynandropsis pentaphylla, Abutilonlndicum , Tribvhis terrestris , 
Tephrosia purjmrea, Glinus lotoides , Grangea Maderaspatana, 

* Since the printing of the earlier part of this Introduction, Indian botany 
1ms sustained an irreparable loss by the death of Dr. Stacks, from whoso labours 
much was expected, and to whom wo had ourselves looked for valuable assist- 
ance in the preparation of these notes On the vegetation of Western India. 
Fortunately for science a very oompleto series of his collections exists in the 
Hookorian and Benthamian Herbaria, accompanied by a catalogue very care- 
fully drawn up, and many important notes, of which we have made U9e abqye. 
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Trichodesma Lndicum, Llppia nodiflora, Solatium Jacquini , 
Mrua lanata, Achy rant ties aspera. A smaller number, but still 
considerable, are tropical African, wliich arc also widely diffused 
over India. Among these are many Convolvulaccce, as Batatas 
pentaphyUa, Pharbitis Nil, Jpomwa muricata and rvptans, and 
many of the commonest Indian weeds, such as Perislrophe 
bicaliculata and se\cral species of Corchorus and Triumfctia . 
A considerable proportion (perhaps one-sixth of the whole) 
consists of common Egyptian plants, which arc too intolerant 
of moisture to withstand the climate of the more humid parts 
of India, but which extend along the Arabian and Persian 
coasts to Sindh, and thence to the Panjab and the drier parts 
of the Gangetic plain, and some o\en to the Dekhan and 
Mysore. Such are Pegamnn Barmaid, Coccutus Leieba, Cap - 
paris aphylla , Fa goal a Arabica, Alhagi Maurorum, Acacia 
Arabica, Prosopis spicigera, Zizyph us Lolas, and C a lot r apis 
procera, all of which extend to the drier parts of the peninsula ; 
and Malcolm} a Africana, Corchorus dtpressus, Cucumis Colo - 
cyntliis, Bert he! alia lanccotata, Hehotr opium undo l atom, SaU 
via AZgypfiaca, Lycium Europaum, Cornelia Surat turns, seve- 
ral Cheuopodiaceie, and Crypsis schwnoides, which are confined 
to northern India. With these there occur also a few cen- 
tral European plants, though far fewer than in the northern 
Panjab, as for example Ranunculus seek rut us, Courotvutus ar - 
vensis , He Hot r opium Europteum, Rumeu obtusifotius, Asphodel os 
Jistutosus, and Potamogeton pectin at us and n at a us. 

Sindh also contains a considerable number of species which 
have not been met with elsewhere in India, but which art 1 
Arabian or Nubian plants. Such are Zygojfhythtm album and 
simpler, BaJsamodeudron, Neurada pt onunbtns, Atzoon Cana - 
riense, Seddera latifotia, Trichodcsma African it tn , A< anthodium 
hirtum, and several Barter ire. A few Persian and Mesopota- 
mian plants not yet known further west, such as Populus Eu - 
phratica and Gaillonia, occur also in the list. Puneeria co - 
agulans, Stocks, is confined to Sindh, and the neighbouring 
province of Bcluehistan. Eastern species which find tlieir 
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western limit in Sindh are almost entirely wanting. The fol- 
lowing are all that are contained in Dr. Stocks' catalogue, 
excluding plants manifestly cultivated (such as Tamarind us ) , 
Rhus My sore runs, Zizyphus Jujuba, Hedy at is aspera, Coldenia 
procumbens, Salvia pfebeia (a Now Holland plant), Clerodendron 
phlomoides , Aristolochia brad eat a, and Zeuocme sulcata. There 
are, however, a considerable number of species which have 
not been met with in Egypt or Arabia, but which belong to 
genera characteristic of those countries, and arc very closely 
related to Egyptian species. Instances of this kind are Crola- 
laria Burhla , Dicoma lanuginosa , Leptadeuia Jacquemontiana , 
Ojrystelma esenh at urn, Lin aria ram osissima , Strepl i u m asperum , 
Solatium gracilipes , Chamterops Riichiona . If we add to this 
enumeration the coast flora of Sonnet alia, Rhizophora , Ceriops, 
Scanwla , Afyiceras, l pom w a Pcs-cuprre, and Avicennia , a good 
general idea is given of the natuie of the flora of Sindh. 

15. K w\v\r i. 

The districts or states which arc included under the general 
name of ltajwara lie to the ngrfli of Malwali, and to the south 
of the river Jumna. The whole of Marwar, including Jodh- 
pur, Bikanir, and Jesalmir, lies in the basin of the Tndus to 
the west of the Arawali range. The remainder of the pro- 
vince, consisting of the states of Mewar, Jaipur, Kotah, and 
Gwalior, is situated in the basin of the over Chambal, the 
great southern branch of the Jumna. 

The Arawali mountains, as w c have seen, form a continuous 
range, running from north-east to south-west, which traverses 
the whole of the province. Tt dips on its western side very 
abruptly into the plains of Murwar, which are perfectly level, 
and are continuous with the great sandy desert stretching 
west to the Indus. To the eastward, these hills give off nu- 
merous spurs, which form low ridges, separating the differ- 
ent branches of the Chambal. The crest of the Arawali range 
appears never to rise much above 3000 feet, and the head 
valleys arc 1000 feet lower. Thus Udepur and Ajmir, both 
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close to the crest of the range, have an elevation of about 
2000 feet, and arc surrounded by hills, the highest of which 
are about 1000 feet higher. Abu, on a spur to the cast of the 
watershed, is said to attain 4500 feet. 

Another range of hills, connected witli the Arawali to the 
south of Udepur, passerby Mmaeh, and runs parallel with and 
west of the Chambal, as far as its junction with the Banas. 
The elevation of Nimacli is 1170 feet, and as the surrounding 
hills are very low, they are perhaps not much higher than 
2000 feet. The level of the eonntry gradually sinks towards 
the north-east. The elevation of Agra above the sea is 070 
feet, and tlie junction of flic Junma and Chambal is a few feet 
lower. 

Kajwara is on the whole a barren province, a great part of 
it being lolly and uni mpro\ able, but the valleys are occasion- 
ally rich and very fertile. The climate is drier than that of 
Mahvah, and becomes v cry arid in tlie northern parts. On 
the western slopes of the Arawali hills there is a considerable 
rain-fall during the south-west monsoon, but the whole coun- 
try to the eastward is sheltered by that range from the effects 
of the monsoon, so that the average rain-fail at Agra is ordy 
19 or 20 inches. The plain of Monitor is men more arid, and 
the desert which stretches towards the Indus is as dry and 
sterile as the worst parts of Sindh. The mean temperature of 
Kajwara is higher than might have been anticipated from its 
elevation and latitude. At Ajmir aud Nasirabad it is 7G°. 

The vegetation of Kajwara is not known in detail, but it 
probably differs little from that of the Pekhau and upper 
Gangctic valley. The forest-clad slopes of the Arawali range 
are so dry for nine months of the year, that only those trees . 
which are tolerant of great dryness can grow there. They 
may therefore be expected to present a vegetation similar to 
that of the hills of Gujerat, or tlie western and drier Hima- 
laya, where the climate is similar. The summit of Abu, 
like that of Parasnatli, produces some epiphytical Orchidea 
and other humid types, but their number is no doubt incon- 
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siderablc. The flora of the desert of Jcsalmir resembles that 
of the southern Panjab. 


16. Pan jab. 

The Panjab extends from the northern border of Sindh and 
Marwar, or rather .lesalmir, to the base of the Himalaya, and 
from the mountains of Afghanistan, which skirt the right 
bank of the Indus, to the borders of the Gangcfcic plain. 
Strictly speaking, the river Satlej, or Gharra, is the south- 
eastern boundary of the Panjab, but politically the Cis-Satlcj 
states have been attached to it, and for our purposes it is con- 
venient to draw the boundary along the line which separates 
the waters tributary to the Ganges from those which flow to- 
wards the Indus. This line lie s to the eastward of the river 
Gagar, whose channel may be traced by Bliatnir to the Satlej, 
a little above Bahawalpur, though its waters are generally ab- 
sorbed by the desert long before they reach that river. It 
therefore includes Bahawalpur and Bhatiana, as avcII as the 
(Ms- Satlej states. 

The Punjab, as is well known, derives its name from the 
live groat tributaries of the Tndus by which it is traversed. 
These are the Jelam, the Chcnab, the liavi, the lleas, and the 
Satlej, all of which, uniting to form the Panjnad, join the 
Indus near the southern extremity of the province. The sur- 
face is on the w hole level, but the north-western angle is more 
or less diversified w ith hills. West of the Indus there is only 
a narrow strip of level country, and here and there the hills 
approach close to the river. No definite physical boundary can 
therefore he laid down along this frontier, and the political 
boundary must be adopted. Practically this is of no import- 
ance, as the vegetation of the lower hills of Afghanistan is the 
same as that of the western Panjab. 

Between the Indus and the Jelam an elevated platform of 
considerable elevation (at ltawil Pindi 2000 feet) abuts upon 
the Himalaya, and south of that town rises into a low range 
of hills usually known as the salt range, the southern escarp- 
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ra$nt of which crosses the Doab * from Piud Dadan Khan 
in a westerly direction. The summits of this range do not 
rise higher than 3000 feet. East of the Jelam a very low 
range of hills, only a few hundred feet in height, runs parallel 
to that river for some distance from the Himalaya. Elsewhere 
the country is lev el, and slopes very gently down from the 
base of the Himalaya towards the sea. Attok, on the Indus, 
is elevated 1000 feet, and Lahore about 800 feet above the 
level of the sea. The junction of the Panjnad with the Indus 
is elevated about 200 feet. 

The climate of the Punjab is \ery dry. Along the base of 
the Himalaya the periodical rains arc well marked, occurring 
at the same season as elsewhere m northern India, but their 
quantity diminishes rapidly in advancing westward, and to the 
west of the Jelam they disappear. The amount of rain-fall 
also diminishes in receding from the mountains. At Firoz- 
pur and Lahore it is m ordinary seasons very small ; and at 
greater distances from the Himalaya the rains may be said 
to cease entirely . Throughout the province, however, heavy 
rain usually falls at midwinter, but does not continue for any 
length of time. 

The mean temperature of the Panjab does not differ mate- 
rially fiom that of Agra and Delhi, but is rather lower. The 
absence of rain in the western and southern parts of the pro- 
duce raises the summer temperature v ery high, but the cool- 
ness of tlie winter months compensates for this, and reduces 
the mean temperature of tlie whole year. 

The surface of the Panjab, like that of Sindh, is very fertile 
where water is procurable for irrigation, but elsewhere it is 
quite barren. Along the base of tlie Himalaya, from Ambala 
as far as the Jelam, there is a very rich belt of fertile coun- 
try. At a little distance from the mountains, however, the 
centre of each Doab is dry and barren, and the cultivation 
is confined to a narrow belt along the great rivers. The soil 

* Any tract ot count™ nullified between two mere which jom w called in 
India a ])oab 
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is usually a hard clay, and water is only procurable at great 
depths. East of the Satlej a sandy desert extends from Sirsa 
as far as Marwar and the Run of Kach, The streams which 
descend from the Himalaya and the western face of the Ara- 
wali hills are all dissipated before they can mingle their 
waters with the Satlej, and below Bahawalpur the desert ad- 
vances close to the river. 

The vegetation of the Punjab varies with the climate. In 
the southern part of the province, where little or no rain falls, 
the flora is almost identical with that of Sindh; but as the la- 
titude increases and the mean temperature, and especially the 
winter temperature, diminishes, we find a gradual increase of 
plants characteristic of the Mediterranean ilora, which is fully 
represented on the mountains of Afghanistan. These are, 
however, chiefly winter-flowering animals, sueli as Goldbachia 
f<prir/ata, Frankenia pulverulent a, Silene conic a, Arcnaria ser - 
pyHifotfa , Euphorbia JfcHosco//ia y Carlhamus oxyacantha y Ve- 
ronica a (/rest is y Poa annua , and their number is not consider- 
able. All the shrubby plants which give the character to the 
vegetation are the same as those of Sindh. The extensive 
tracts of low and scattered tree-jungle which occupy the dry 
clay soil at a little distance from the river, even further to the 
north and cast than Lahore and Eirozpur, consist chiefly of Cap- 
par is aphylfa , Acacia Arabica and teucophUva, Prosopis spici - 
//era, Zizyphus Lotus y and Salvadora alcaldes ( S.Jndica , Royle). 
Cocculus Lereba, a Senegal, Egyptian, and Sindh species, climbs 
OAer the trees. Papa I us Eupbr alien forms thickets along the 
Satlej, as far east as Bahawalpur, along with Tamarijc Gallic a y 
which, however, is gen ('rally diffused over India. Berthclotia 
lanceolaia y a low shrubby plant, which is widely diffused over 
the drier parts of Asia and Africa, co\ ers large tracts, cither 
quite alone or interspersed with other plants. 

Nearer to the Himalaya, as the climate becomes moistcr, 
the vegetation changes, the plants of the desert giving place 
to those of the (Jangetic plain. At Ludiana and Jalandhar 
the shrubby vegetation is quite changed. Butea frondosa 
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lias become common, accompanied by all the characteristic 
forms, which will bo enumerated in the next section, and the 
dry country shrubs have quite disappeared. With the annual 
herbaceous vegetation the change is less marked, these dis- 
tricts presenting a mixed flora, the cold and hot seasons pro- 
ducing plants of a dry climate, while during the rains more 
humid types are numerous. 

West of the J clam, wherever the surface is hilly, as is 
usually the case, it supports a very different vegetation. Aca- 
cia modesta , and some other species, with a spinous Cclasirua , 
form the greater part of the jungle. OIca undulala y Rhazya 
stricia , Dodomca , Reptonia {Edgi worth ta of Falconer), and 
other plants of the lower hills of Afghanistan, occur occasion- 
ally, and many mountain plants of the Persian flora, which 
descend from the lulls, are here met with. Several species 
of Delphinium , described in the present part of our work, and 
numerous Caryophyllew, Geraniaccie, Cichuracea, Cynaracem, 
LahiatWy Boraginea*, and other genera of the Oriental flora, 
might be enumerated as instances ; but the flora of this dis- 
trict is still very imperfectly known, no extensive collection 
of its plants having reached this country. Those which we 
have seen were collected by Jacquemont, who explored the 
Salt range; by Dr. Fleming, who has more recently visited 
the same district, and lias communicated to us a complete 
series of the plants which he collected ; and by Major Vicary, 
chiefly from the neighbourhood of Pcsliawer. 

Griffith's private journals, Jacquemont's f Voyage aux Indes 
Orientates, ’ and Hoyle's illustrations/ contain many in- 
teresting notes regarding the Panjab flora. Mr. Edgeworth 
has fully investigated the neighbourhood of M ultan, and has 
communicated many specimens to the Ilookerian Herbarium. 
These and our own materials give us a very complete know- 
ledge of its vegetation. 

17. Ufplii Ganciltic Plain. 

Between the Himalaya on the north and the spurs of the 
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Vindliia on the south, the Ganges and its tributaries flow 
through a broad plain, uninterrupted by any inequality of 
surface. The Jumna above and the Ganges below the junc- 
tion of the two rivers, flow near the southern margin of the 
plain, occasionally washing the rocky extremities of the hills, 
which advance from the southward, and always at no great 
distance from them, so that the greater part of the plain lies 
to the north, between these rivers and the Himalaya. As far 
as the commencement of the delta of the Ganges, its surface 
is characterized by great uniformity of physical character ; it 
may therefore conveniently he regarded as one botanical pro- 
vince, including the districts of Delhi and Agra on the left 
bank of the Jumna, which adjoin the Kajput states, the Doab 
between the Jumna and Ganges, and ltohilkhand, Oiule, and 
Benares, with the district of Tirhut, on the left bank of the 
Ganges. 

Though the Gangetic plain is not separated from the Pan- 
jab by any perceptible ridge, the line of separation between 
the two, which lies very little to the left of the Jumna, 
between Karnal or Jagadri, and Thancsir, is the most ele- 
vated part of the plain which lies at the base of the Himalaya. 
Ambala, on a branch of* the Gogra, and Saliaranpur, on the 
left bank of the Jumna, are each about 10(X) feet above the 
level of the sea, and the high lands on the right bank of the 
Jumna arc probably not more than fifty feet higher. Thence 
the plain slopes very gradually to the sea, with an average 
fall of about a foot a mile. Agra is 070 feet, Cawupore 500 
feet, Allahabad 305 feet, and Benares 205 feet above the level 
of the sea. 

The mean temperature of the upper Gangetic plain varies 
from 78° at its lower extremity, to 72 £° at Saliaranpur, the 
diminution being mainly caused by the increased cold of the 
winter months, as the heat of summer is in all parts very 
great. The rains set in everywhere soon after the sun lias 
attained its most northern limit. The rain-fall is greatest 
near the Himalaya, and diminishes gradually as we recede 
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from the mountains. Along the base of the Himalaya it is 
greatest to the eastward, and becomes much less in the ex- 
treme west. Close to the mountains the amount of fall is 
not known, but at Benares it is 54 inches, at Gorakpur it is 
50 inches, at Moradabad 41 inches, and at Saliarunpur only 
30 inches. Further from the hills the fall at Meerut is 30 
inches, at Alighar 21 inches, at Fattighar 22 inches, at Pani- 
pat 254 inches, at Delhi 214 inches, at Agra 194 inches, at 
Cawnpore 23 inches, at Allahabad 33 inches, and at Mirzapur 
*35 inches. These numbers present many irregularities, and 
arc probably not to be relied on, but they suffice to show the 
diminution of rain as the distance from the Himalaya increases. 
Nor is the reduced rain -fall an accurate indication of the 
change of climate, as the atmosphere near the mountains is 
shown by the dew-point observations to be much more moist 
at all seasons than at a distance. 

The flora of the Gangetic plain varies w itli the degree of 
humidity. The surface (except along the base of the moun- 
tains) is nowhere clothed with forest, but uncultivated tracts 
are usually covered with a loose busli-junglc, in which Butea 
froridosa } Flacourtla sept aria, Cajgjaris svjnarm, Zizyph uxjujuba 
and (Enoplia, Adhuloda Vasica , and Carisxa eduHs arc among 
the commonest shrubs, till the climate becomes too dry for them, 
when they are gradually replaced by the vegetation of the 
Panjab region, which usually advances as far as the Jumna, 
and now and then penetrates a little way into the Doab; in- 
deed several of the species which are most characteristic of 
the arid flora, as, for instance, Tevoirta tmdulafa and Berthe- 
lotia lanceolata , were first collected by General llardwicke in 
the neighbourhood of Cawnpore. Alhagi is also found in the 
same district, and Peganum II arm ala is record ed as a native 
of Monghir. 

If wc exclude this dry country flora, which just skirts the 
southern part of the plain, the vegetation of the Gangetic 
plain presents few peculiar features ; indeed a catalogue of the 
plants of Rohilkhand contains very few species which are not 
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common all over India, even to the extreme sonth of the pe- 
ninsula, in those provinces which have a similar climate. A 
very few winter-flowering plants (such as Ranunculus scele - 
ratus ) are the only exceptions, and these are mostly wanderers 
from the temperate region of the Himalaya. We have already 
had occasion to direct attention to the remarkable uniformity 
of the vegetation over large areas of India, and as our infor- 
mation becomes more precise, the sameness becomes more 
striking. 

A considerable portion of the flora of the peninsula does not* 
extend to the upper Gangetic plain, because of the increased 
cold of winter, and cmi within the district several plants 
which are common in the south-eastern portion do not extend 
to the north-west. Trichodvsnia Zeylaninnn is common about 
Patna, but not found in lioliilkhand. Cassytha , which is com- 
mon in Hahar, is found at Agra, hut not on the north of the 
Gauges. The Palmyra (Harass us) is cultivated as far up the 
Ganges as Alighar and Sliahjelianpur, but is not known at 
Meerut or Moradabad. The only wiltl palm in the province 
is Phfpulv sy Ives Iris. 

Near the base of the Himalaya there is always a belt of 
forest of considerable width ; but as it is identical in vegeta- 
tion with the tropical belt of the mountains, to which indeed 
it owes its existence, it will be more convenient to notice it in 
describing the Himalaya. 

The vegetation of the upper Gangetic plain, which was first 
explored by Ilardwicke, Go van, and Wallicli, was afterwards 
illustrated in detail by I)r. Hoyle, whose long residence at 
Saharunpur gave him ample opportunity of investigating it. 
In his € Illustrations/ the influence of the climate upon the 
vegetation, and the curious transition from the humid to the 
dry country flora, arc first pointed out. Our own collections 
are chiefly from llohilkhand. 

18. Bengal. 

The lower part of the Gangetic plain, which constitutes the 
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province of Bengal, differs so strikingly in climate and vege- 
tation from the upper, that it must necessarily he regarded os 
a separate province. Along tlic sea-coast Bengal includes the 
whole of the delta of the Ganges, extending from Balasor to 
the mouth of the Fenny. It is bounded on the west by the 
hilly districts of Orissa and Baliar, and on the east by the 
Assam valley, and the Khasia, Tippera, and Chittagong hills. 
To the north it extends to the base of the Himalaya, but to the 
north-west the boundary between Bengal and the upper Gan- 
gctic plain must be an arbitrary one, the transition of climate 
and vegetation being gradual; it may, however, conveniently 
be drawn at the river Cosi. Further west the plains are 
screened by the Baliar hills from the direct iulluencc of the 
moist air from the Bay of Bengal, and are therefore drier. 

The surface of Bengal is perfectly flat, and so little ele- 
vated above the le\ el of the river that a great part of it is 
under water during the rainy season. Close to the base of 
the Himalaya the surface is a little more elevated, but else- 
where it is everywhere intersected by watercourses, which are 
formed by the branching of' the two great rivers, the Ganges 
and Brahmaputra, and of their tributaries. 

The climate of Bengal is much more equable than that of 
the upper Gangetic plain. The rains are heavier and of lon- 
ger duration; tlic heat of summer never rises to so excessive a 
temperature as in the north-west provinces of Hindustan, and 
the winter is much less cold. North of the Ganges, hot 
winds blowing from the westward towards the fuund-shaped 
valley of Assam occasionally traverse the plain, but they are 
rarely of sufficiently long continuance to affect the vegeta- 
tion. South of the Ganges the delta is sheltered by the hills 
of Baliar, so that no hot winds blow, and the atmosphere 
always remains more or less humid. This humidity is no 
doubt primarily due to the proximity of the sea, though we 
learn from the (byncss of Sindh, on the opposite side of the 
peninsula, that that alone is not sufficient to induce it ; the 
main cause would appear to be the proximity of the enor- 
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mously elevated snow-clad masses of the Himalaya, and the 
suddenness with which they rise out of the plain. 

During the rainy season, when the wind blows from the 
south, and arrives saturated with moisture at the base of the 
mountains, a sudden condensation at once takes place; and 
the distance from the sea is so small, that the effect of the 
cooling is nearly uniform over the whole area, and does not 
diminish rapidly as we recede from the mountains, as in the 
upper provinces. During the remainder of the year, when 
land winds prevail, the humidity of the atmosphere must be 
mainly due, as has already been observed (at p. 80), to an 
upper return current, which is stopped by the high wall of the 
Himalaya, and, being cooled, sinks towards the earth, and is 
carried back towards the sea along with the normal current, 
which descends along the course of the Ganges and Brahma- 
putra. In support of this explanation, it may be noticed that 
a belt of equable climate, gradually narrowing as we advance 
westward, skirts the base of the Himalaya, the summers of 
the Terai and Himalayan valleys being less hot, and the win- 
ters moistcr and less cold than those of the open plain. 

The rain-fall in Bengal varies from sixty to one hundred 
inches. It is least in the north-western part of the province, 
and greatest on the eastern sea-coast, near the mouth of the 
Megna. The mean temperature of Calcutta is 78°, which may 
be considered as that of the whole area. 

The province of Bengid is celebrated for its fertility, and 
is for the most part under cultivation. The surface is peren- 
nially green, and the villages are usually buried among lofty 
trees; Bamboos, Figs, Mangoes, and various Palms occupying 
a conspicuous place. The Palms arc chiefly Cocoa and Betel- 
nut, Phoenix, Borassus, and, near the sea, Covypha . The 
two first may be considered the most characteristic cultivated 
plants, as they are intolerant of cold and do not extend into 
the drier provinces. Two species of ltattan (Calamus Row- 
bury It ii and fasncularis) are common throughout Bengal, and 
a third (C. Mastcrsianus ) , which is common in Silhet and 
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Assam, is found occasionally in the eastern districts. The 
indigenous flora is much more extensive than that of the 
upper Gangetic plain, comprising all the species which grow 
there except those belonging to the Egyptian or arid flora, 
besides many others which are not found to the north-west. 
Ferns are numerous, and a few epiphytical Orchideae are 
found upon the trees, Vanda Roxburghii being the most com- 
mon. One of the most remarkable forms is a species of rose 
(R. involucrata ) , which is common in the grassy jungles of 
the northern parts of Bengal. Many peninsular species 
which are prevented by the cold of winter from extending 
northward to the upper Gangetic plain are abundant in Ben- 
gal. The common shrubs are species of Zizyphus, Adhatoda , 
Cahtropis, Carissa , Metastoma , A langium, Stravadium, Tetr an- 
ther a , A/itidesma, and Gnat teria suberosa. Pedalium Mur ex , 
Tiaridiuni Indie am, Trichodesma Zeylanicum, Coldenia pro - 
cumbens, Thespis divaricata, and Tiliacora acuminata may be 
mentioned as instances of peninsular forms which arc equally 
common in Bengal, but are not found in the upper Gangetic 
plain. One of the most curious natives of Bengal is Ethulia 
divaricata , a tropical African plant, which is found nowhere 
else in India. The flora of Bengal does not exhibit much 
affinity with that of the Malayan Peninsula, containing no 
Qycas, Oaks, nor Nutmegs, though these all grow in Chitta- 
gong very little to the eastward, and in the Khasia hills on 
the north-east frontier. 

Within the influence of the tides the delta of the Ganges 
is covered with a dense jungle of trees peculiar to salt-marshes, 
called the Runderbunds . This is most largely developed in 
the western parts of the delta, where the rise and fall of the 
tides are not considerable, and where there is but little influx 
of fresh water. To the eastward, near the mouth of the Megna, 
the bay is almost fresh, and its shores are muddy without 
vegetation. The rise and fall of the tides are here so consi- 
derable, that there is not the same facility for the growth of 
shrub and trees along the margin of the ocean, that there is 
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on the banks of the creeks which traverse the Sunderbunds in 
the western part of the delta. There mangroves, Sonneratia, 
JEgiceras, and Her i tier a, mingled with gigantic grasses and 
Typha, abound. Nip a frutica/is fringes the watercourses, and 
vast tracts arc covered with P/ajenix paludosa , an elegant little 
palm six or eight feet in height. 

The vegetation of Bengal has been well explored. The foun- 
dation of its flora w as laid by Roxburgh, who was appointed 
in the year 1793 to the; superintendence of the Calcutta Bo- 
tanic Gardens, which, by his labours and those of his distin- 
guished successors Hamilton and Wallich, became very rich 
in tropical plants. A complete enumeration of the plants 
of Bengal is found in Roxburgh’s f Flora Indica.’ Griffith's 
4 Itinerary Notes' and Voigt’s ‘ llortus Suburbanus ’ also con- 
tain notices of many indigenous species. 

II. The Himalaya. 

To the north of the great plain of Hindustan is situated a 
mountain-tract of groat extent, strictly defined on its plain- 
ward face, and increasing in elevation as we advance towards 
the interior. As a w hole, this tract is extremely rugged, lofty 
mountain -chains being separated by deep valleys. Amid the 
numerous and intricate ramifications of these chains there 
is considerable difficulty in acquiring a definite idea of the 
composition of the mass. Superficial observation gives the 
impression that numerous ranges rise one behind another, 
the more distant of which are loftier than those in front; but 
a nearer approach shows the fallacy of this impression, and 
proves that the arrangement is much less simple. 

A prodigiously elevated but scarcely known chain traverses 
Asia from east to west in about 3(>° N. lat. South of this 
chain flow two rivers, the Indus and the Brahmaputra, which, 
rising nearly together, run in directly opposite directions; 
one nearly w r est, the other nearly cast. Throughout the 
greater part of their course' they preserve these directions, 
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but at last both turn abruptly south, to discharge their waters 
into the Indian Ocean. The chain between these rivers aud 
the plains of India is the Himalaya, which is connected with 
the still loftier chain of the Kouenlun behind at the common 
source of these two rivers by mountains of comparatively mo- 
derate elevation, which arc perhaps portions of a chain run- 
ning from south-west to north-east, and forming the water- 
shed of Asia as far as the Sea of Japan. Nothing can be 
more simple than this definition, which is that given by Mr. 
Hodgson, and we think it is the only one which will suffice. 
The Himalaya thus includes the whole extent of country be- 
tween the Indus at Attok aud tbe great bend of the Brahma- 
putra, but nothing to the w r est of the Indus or to the cast of 
the Brahmaputra. The axis of the main chain of tbe Hima- 
laya lies in general fur back, much nearer to tbe two great 
rivers which run behind it than to the plains of India; hence 
the secondary chains on the south face are much more im- 
portant than those on the north. 

The Himalaya may he regarded as consisting of two por- 
tions, one on each side of the point of origin of the meri- 
dional ridge, by which it is connected with the Kouenlun 
behind. Of these the Western Himalaya is rather shorter 
than the Eastern, and it is better known throughout a great 
part of its course from its lying with in British territory, while 
the Eastern Himalaya is for the most part Tibetan. The 
elevation of tbe chain is probably everywhere very great, no 
known pass across the watershed being of lower elevation 
than 16,500 feet, except close to the extremities of the chain. 
The most remarkable depressions in the inner Himalaya are 
the Rotang Pass between Kulu and Lahul, which is 13,000 
feet, and the Zoji Pass between Kashmir and liras, which is 
only 1 1,300 feet. 

From the central axis of the chain of the Himalaya a suc- 
cession of secondary ranges take their origin, which descend 
on the one hand towards the plains of India, and on the other 
towards the northern rivers. These secondary chains, on the 
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Indian side, separate the great rivers which flow towards the 
plains of India, and which, successively uniting in their courses 
through the plains, ultimately discharge their waters into the 
Indus and Brahmaputra, from which they are at first sepa- 
rated by the whole width of the chain of the Himalaya. The 
great rivers from west to east are in succession — the Jelam, 
the Chenab, the Bavi, the Bcas, the Satlej, the Jumna, the 
Ganges, the Gogra, the Gandak, the Cosi, the Tista, the Mo- 
nas, and the Subansiri ; all of these are separated by chains 
at first of great elevation, but which terminate at last abruptly 
in the plains of India. Some of these chains arc now well ex- 
plored, but others, especially those in Nipal and Bhotan, are 
still very imperfectly known. They vary a good deal in direc- 
tion, some being almost perpendicular to the main axis, while 
others form with it a very acute angle. They all ramify very 
much, giving oft’ chains of the third order, separating the tri- 
butaries of the great rivers. 

The length of the chain of the Himalaya, from the Indus to 
the Brahmaputra, may be estimated at about 1400 miles, while 
its width varies from 2(X) to 100 miles. Most of the lofty 
peaks with which we are acquainted arc situated on the se- 
condary chains, but the mean height of the main axis is pro- 
bably greater. The elevation of the secondary chains dimi- 
nishes, on the whole, as they approach their termination in the 
plains, though with a certain degree of irregularity. In length 
these vary considerably, according to their direction, but we 
must refer to the map for details of their structure and ar- 
rangement. It will be seen that their ramifications arc innu- 
merable ; their flanks arc in general steep, and separate deep 
valleys. Open plains are rare, but occur occasionally at all 
elevations, and there arc a few inconsiderable lakes. The 
mean slope of the Himalaya from the plains to the axis is not 
more than 1 in 25, and the mean slope of the ridges of the 
scondary chains, which are usually very oblique, and always 
sinuous, must be considerably less. It is important to keep 
in view these numbers, which serve to correct the erroneous 
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estimates usually formed of the steepness of these mountains. 
The chain docs not run due east and west, its western extre- 
mity being in 35° north latitude, while the latitude of the 
east end is only 28° north. 

Though the Gangetic and Pan jab plains, from which the 
Himalaya rises abruptly, arc for the most part devoid of trees, 
or covered only with scattered jungle, there is usually a belt 
of forest ten or tw r euty miles in width, along the base of the 
mountains, composed of the same trees which form the mass 
of the tropical \egetation of the lower hills. 

The extension of the forest on or the plain is no doubt 
the effect of the equable and humid climate wbicli prevails 
along the base of the mountains, but the nature of the drain- 
age is also not without its influence. The forest grows usually 
on slightly inclined gravelly slopes, and is succeeded on tlic 
side furthest from the mountains by a swampy tract, without 
trees, and covered with long grasses, called tlie Terai. Beyond 
the Terai the surface generally rises again slightly, so that 
the swampy tract may be regarded as a scries of flat-floored 
valleys, skirting the base of the mountains; or rather, in a 
strictly scientific point of view, it consists simply of the out- 
ermost valleys themselves, and the bases of the mountains 
forming scarcely perceptible undulations between them. 

Immediately within the mountains the first senes of late- 
ral valleys arc often broad and bounded by low hills, or on 
one side (the southern) by low hills, and on tlie other (the 
northern) by considerably higher ones. These are known 
by the name of Dhvns ( Doons) ; and when very open, flat- 
floored, and with gradually sloping beds, their true relation 
to the surrounding mountain-chains is not at once apparent. 
Sometimes they appear to be indefinitely extended east and 
west, in a direction parallel to the Himalayan chain; and, 
running from one great river to another, they appear to belong 
td a different order of valleys from what occur further within 
the mountains. This arises in some cases from the slope 
of their beds being so extremely gradual, that the watershed 
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between the valley that ascends from one river, to the cor- 
responding valley that descends to the other river, can only 
be detected by the observation of the drainage ; whence the 
two valleys appear to form one. Such is the case with the 
Dehra Dhun, which appears to form one continuous trans- 
verse valley between the Jumna and the Ganges, but which 
really consists of two valleys ; one descending from the vil- 
lage of Dehra (which occupies the col) westerly to the Jumna, 
and the other descending from the same spot easterly to the 
Ganges. Other Dhuns, again, arc simply very broad, open 
valleys, differing in no physical features from those that occur 
in other parts of the mountains. In the Panjab- Himalaya, 
where the tertiary sandstones acquire a great development, 
two or three such valleys occur in succession before the 
higher mountains begin. These valleys, or Dhuns, are not, as 
is very generally supposed, continuous along the whole ex- 
tent of the Himalaya, and interposed between the tertiary 
and secondary mountains. They are merely the outer series 
of lateral valleys, and are always of limited extent. 

In the enormous chain of the Himalaya, which rises nearly 
from the level of the sea to perpetual snow, we have of course 
every variation of temperature between tropical or subtropical 
heat and extreme cold. The diminution of temperature is 1° 
for 300 feet of elevation in the more humid, and for 400 feet 
in the drier part of the chain. The elevation of the snow- 
line, at equal distances from the plains, is nearly uniform 
throughout the whole extent of the chain, the increase of 
latitude of the more westerly part being compensated for by 
the greater distance from the sea, and consequent diminished 
snow-fall. This level on the outer ranges has been deter- 
mined to be about 16,000 feet, but it becomes higher on the 
inner ranges, and in the Tibetan Himalaya is not under 19 
or 20,000 feet. 

The climate of the Himalaya varies much in different parts. 
During the winter season the weather is generally unsettled ; 
for while the north-east monsoon is blowing over the lower 
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parts of India, an upper current of south-westerly wind 
carries its moisture to the higher mountains, where it is con- 
densed in the form of snow. Snow falls in the eastern parts, 
in severe seasons, as low as 5000 feet, and in the north- 
west occasionally as low as 2000 feet. The ordinary limit, 
however, is several thousand feet higher. After the vernal 
equinox, by which time the south-west monsoon has fairly 
set in, the sky is usually serene and the weather beautiful. 
To the eastward this rule is subject to frequent exceptions, 
the same causes which make the climate of Bengal humid 
at all seasons operating more markedly on the Himalaya to 
the northward of that province. As summer advances, the 
wind becomes more humid, and occasional heavy thunder- 
storms in the afternoons mark the approach of the rains, 
which set in about midsummer ; considerably earlier, however, 
in the eastern than in the noilli-western Himalaya. During 
the rainy season, which continues almost till the autumnal 
equinox, when the decreasing declination of the sun changes 
the direction of the wind, the atmosphere is very humid, usu- 
ally almost to saturation. There are, however, occasional in- 
terruptions in the rains, during which the weather is superb. 
The rain-fall is greatest to the eastward, and diminishes gra- 
dually in advancing westward. 

As the source of the deluge of rain which falls on the Hima- 
laya is very distant, a great part of tin* moisture is necessa- 
rily deposited on the first range with which the humid wind 
comes in contact, of sufficient elevation to cool the air to the 
point of saturation. The rain-fall is therefore greatest on 
ranges elevated from 0 to 10,000 feet, especially where these 
advance in considerable masses near to the plains, while 
isolated peaks, and ranges of lesser elevation, as well as the 
valleys of the great rivers, are evidently drier. As a conse- 
quence of this, all the valleys of tlie interior which are sepa- 
rated from the plains by continuous chains, attaining an ele- 
vation of 10-12,000 feet, are to a great extent sheltered by 
these from the rains, which fall only as occasional showers ; 
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while those still further back, and bounded on the plainward 
face by mountains rising everywhere to the level of perpetual 
snow, are absolutely without rain during the monsoon. In 
Sikkim and Bhotan, where the wide valleys are perpendicu- 
lar to the axis of the chain, and correspond to the direction 
of the winds, the rains are heavy till we penetrate far into the 
interior, but great irregularities everywhere occur even in 
adjacent valleys ; thus the transverse chain of the upper Tista 
makes the climate of the higher parts of the Lachen valley 
much drier than that of the Lachung river, though the two 
arc only a few miles apart. 

We meet, therefore, in the Himalaya, with all the modifi- 
cations of climate which have already been enumerated as oc- 
curring in India, and the aspect of the momi tains varies with 
the climate. Tn the permanently humid parts the mountains 
are covered everywhere with an uniform sombre forest, mask- 
ing all incqxialitics of surface, and giving a dull and mono- 
tonous aspect to the scenery. This forest rises to the upper 
limit of trees, at 12-13,000 feet, and is succeeded by grassy 
pastures, which ascend to the snow-line. Forests are also 
plentiful where the dry season is well marked and the rains 
abundant; but they are there confined to the shady and 
moister exposures, while the sunny slopes and all the lower 
hills are grassy and rocky. The permanently arid mountains 
of the extreme west art' barren and rocky, and devoid of trees 
at all elevations. 

In the temperate valleys of the inner Himalaya, where the 
rain-fall is moderate in amount and the ground is perma- 
nently covered with snow during winter, and where the hot 
summer’s sun powerfully stimulates vegetation, the mountain 
slopes present a delightful intermixture of beautiful forest and 
of luxuriant vegetation ; while above the limit of trees the 
compact turf is enamelled with myriads of lovely flowers, nou- 
rished by the melting snow s and the genial warmth of summer. 
To this, however, as we penetrate further into the interior, a 
barren, treeless climate rapidly succeeds, in which the prinei- 
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pal vegetation occurs at the commencement of spring, when 
the melting snow supplies abundant moisture to small an- 
nual plants, which run their course with great rapidity, and 
arc speedily shrivelled up by a scorching sun. 

As respects climate, we have therefore two different systems 
of division of the Himalaya: — 1, into the tropical, temperate, 
and alpine zones ; and 2, into the exterior or rainy, the inte- 
rior or intermediate, and the Tibetan or arid Himalaya. 

The term tropical is not strictly applicable to any part of 
the chain, which is nowhere within the tropics, but we find it 
convenient to adopt it, and, the vegetation being strictly tro- 
pical, it can, we think, lead to no inconvenience ; while the 
only word which could be substituted, namely subtropical, is 
required to express the transition from the vegetation of the 
base to that of the temperate zone. There arc of course no 
strict lines of demarcation between the three zones first enu- 
merated; but they are sufficient to express the three promi- 
nent changes in the vegetation which correspond to those 
observable in passing from the equator towards the poles, and 
on the whole are sufficiently distinct to be readily recogniz- 
able. 

In the extreme west (lie tropical belt rises to about 4 000 
feet, and as we advance eastward its elevation gradually in- 
creases. In Kurnaon it is 5000 feet, and in Nipal rather 
higher. In the permanently humid country to the eastward 
it rises still higher, tropical vegetation being found as high as 
7000 feet ; hut the equable nature of* the climate masks the 
effect, and carries many temperate plants much lower than 
that level. The alpine zone may he said to commence at the 
upper limit of trees, which varies from 12,000 foot in the 
extreme* west to nearly 13, 000 feet in the eastern Himalaya. 
A number of trees and shrubs which are peculiar to the 
higher part of the temperate zone, we shall generally charac- 
terize as subalpine. 

The division of the Himalaya into exterior, interior, and 
Tibetan, corresponds in the temperate zone to very marked 
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differences of vegetation. In the great valleys the tropical 
flora stretches far into the interior, and is much the same 
there as in the outer portion of the mountains. In the ex- 
terior Himalaya there is a well marked rainy season. The 
width of the belt of the exterior or humid Himalaya is much 
greater to the eastward than in the extreme west, the rain-fall 
and humidity being much less to the westward. We there- 
fore find the plants of the interior zone advancing much 
nearer to the plains in the western Himalaya than they do in 
the eastern, where a humid or rainy climate vegetation pene- 
trates far into the interior. In the outer zone of the eastern 
Himalaya, indeed, a vegetation characteristic of an equable 
climate prevails throughout the year, while to the westward 
those families which delight in humidity only make their ap- 
pearance with the commencement of the rainy season, before 
which time no Zingiber acete, terrestrial orchids, especially 
Malaxidea*, Cyrtandraceee , Acanthacece, or balsams, are to be 
met with. 

Considered with respect to its longitudinal extent, the Hi- 
malaya, when regarded solely from a physical point of view, 
consists of only two divisions, a western and an eastern, cor- 
responding respectively to the Indus and Brahmaputra. For 
botanical purposes, however, the chain requires to be divided 
into western, central, and eastern Himalaya. The kingdom 
of Nipal, in the middle, constitutes the whole of the central 
Himalaya. To the eastward lie Sikkim, Bhotan, and Abor, 
to the westward Kumaon and the Panjab Himalaya. 

We have thus three principal series of divisions of the Hi- 
malaya, according to length, breadth, and height. Accordingly 
we say — 

1 (i longitudinally ). The eastern, central, and western Hi- 
malaya. 

2 (latitudinatty ) . The exterior, interior, and Tibetan Hima- 
laya. 

3 (altitudinally ) . The tropical, temperate, and alpine Hi- 
malaya. 
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A combination of these three inodes of division will be 
our usual mode of defining the localities of the plants. In 
the great majority of cases these terms are abundantly suffi- 
cient for our purposes, the range of each species being very 
considerable. There arc, however, many instances in which 
it is desirable to enter into fiirther detail, and in such cases 
we shall either make use of the river valleys (a very con- 
venient mode of indicating the regions), or of the political 
subdivisions usually recognized. To these we shall refer in 
the following remarks on the great geographical divisions, 
which correspond to the longitudinal di\isions given above, 
with the addition of a fourth, namely, Tibet, which includes 
not only the Tibetan slope of the Himalaya, — that is to say, 
the ramifications which extend from its axis towards the 
Tibetan Brahmaputra and Indus, — but also the mountainous 
country to the north of these rivers, as far as the axis of the 
chain of the Kouenlun. 

Eastern Himalaya . 

In this are included the states of Sikkim aud Bhotan, and 
the districts lying to the eastward of the latter as far as the 
great bend of the Brahmaputra, which we shall call collec- 
tively by the name of Abor. 

1. Abor. 

To the eastward of the Subansiri river there is probably 
only one range of any considerable elevation, and the moun- 
tains by which the Himalaya terminates in that direction per- 
haps nowhere attain a greater height than eight or ten thou- 
sand feet, while the valley of the Dihong or Brahmaputra is 
probably broad and open. These mountains are inhabited by 
wild and suspicious tribes, who have hitherto refused all access 
to the interior of their country. The climate and vegetation 
are probably identical w ith those of the Mishmi mountains, 
to the eastward of the Brahmaputra, which will be noticed in 
a future page. 
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2. Bhotan. 

Bhotan is at present one of the least accessible parts of the 
Himalaya, and is only known to us by the narratives of Tur- 
ner and of Pemberton ; for Mr. Bogle, who passed through 
it in 1774, has left no record of his journey. Captain Turner 
traversed the most westerly part of the province, from the 
plains of Bengal to the towns of Tashisudon and Panaka, and, 
after a short residence in Tibet, returned by the same route to 
India ; he has not, in Ins f Travels/ given any details of the 
vegetation. 

Major Pemberton, who was accompanied by Mr. Griffith, 
entered Bhotan a little to the west of the meridian of Gowa- 
hatti, in Assam, and crossed a range of mountains into the 
valley of the Monas river, whence he travelled in a westerly 
direction across high mountains to the valley of the Pa-chu. 
This river, which rises to the eastward of Chumalari, in Tibet, 
lias an almost due south course to the plains ; but the Monas 
as well as the Subansiri have a south-west course in Bhotan : 
higher up they probably run south-east, and bend round to 
south-west in a curve somewhat parallel to that of the Yarn 
or Dihong, which afterwards becomes the Brahmaputra. 

In western Bhotan the mountain-ranges are lofty and rug- 
ged, and the river-courses very deep and generally narrow. 
At Panaka the Pa-chu is only 3700 feet above the sea, though 
eighty miles distant from the plains ; and the Monas, where 
Pemberton and Griffith crossed it, is only 1400 feet, while the 
range south of it attains an elevation of 9500 feet. In their 
journey from the Monas to Panaka, these travellers crossed 
ridges 12,400 feet in height. On their return to India they 
followed Captain Turner's route. 

The mountain mass which descends from the axis of the 
Himalaya to separate the Monas from the Subansiri attains an 
elevation of at least 24,000 feet as far south as latitude 28°. 
Three peaks upon this are visible from the Khasia mountains, 
and spurs descending from it were ascended to an elevation 



INTRODUCTORY ESSAY. 


177 


of nearly 12,000 feet by Mr. Booth in 1849, in a district north 
of Bishnath, in Upper Assam, which is inhabited by a race 
called Duphlas. lie collected some Ferns, and especially seeds 
of Rhododendrons, of which an account has been published 
by Nuttall in f Hooker’s Journal of Botany/ 

Mr. Griffith's attention was of course mainly devoted to the 
botany of the district, and in his f Itinerary Notes' and jour- 
nals we have a mass of important information regarding the 
general features of the vegetation, together with a great deal 
of detail which will become valuable as soon as the species 
are determined. 

The climate of Bhotan seems to be very equable, and the 
humidity of the winter months appears to increase to the 
eastward. We do not, however, possess any records of tem- 
perature or humidity, and our inferences regarding the cli- 
mate are drawn from the vegetation only. The steepness with 
which the mountains rise, and the influence of the elevated 
mass of the Khasia to the south, make the lower mountains 
which skirt the plains of Assam, between the Godada and the 
Monas, drier than those nearer Sikkim, which are exposed to 
the full force of the monsoon, or than those further cast. 

The deep narrow valleys of the great rivers carry a tropical 
vegetation very far into the interior of Bhotan, among lofty 
mountains capped with almost perpetual snow. These attract 
to themselves so much of the moisture of the atmosphere, 
that the bottoms of the valleys are everywhere comparatively 
dry aud bare of forest, which only begins at about 0000 feet of 
elevation, except in ravines. The outer ranges, too (except 
near Sikkim), even above this level are only partially wooded, 
the trees being arranged in clumps, among which arc inter- 
spersed open grassy glades, which arc compared by Griffith to 
those of Khasia; Oaks and Rhododendrons being extremely 
abundant. 

On the northern face of the range which separates the Mo- 
nas valley from Assam, Pines make their appearance, the first 
species being Pinas longifolia in the drier valleys below 0000 

2 a 
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feet. On the more humid ranges Abies Brunoniana appears 
at 8000 feet, and above it Picea Webbiana . Pinus excelsa 
also occurs abundantly, as well as the Yew, and Cupressm 
funebris is cultivated as low as 2000 feet, and a very little way 
from the Assam plain. Further in the interior Abies Smithi - 
ana occurs, and Larix Griffithii to the westward, Pinus Ion - 
gifolia being still found in the hot dry valleys. 

In general features the flora of Bhotan resembles that of 
Sikkim, which is much better known. It differs principally 
by containing several Khasia and eastern forms which do not 
extend further west, such as Liquidambar , Cory lops is, and an 
oak with leaves like Robur ( Quercus Griffithii, H.f. et T.). 
These are chiefly plants of the subtropical ami lower temperate 
zone; while those of the upper temperate and subalpinc zone 
appear, so far as we have had an opportunity of comparing 
them, to be almost identical with those of Sikkim. It must, 
however, be recollected that the collections of Griffith are all 
from the western parts of Bhotan, and that the eastern parts 
are not at all known. 


3. Sikkim. 

The province of Sikkim, though of very limited extent, is 
now the best known part of the central or eastern Himalaya, 
and presents many features of much interest. It consists en- 
tirely of the basin of the river Tista, which, with its tributa- 
ries, drain the whole country. The course of this river is for 
the most] part meridional, that is, perpendicular to the plains; 
and the same may be said of its great tributary the ltangit 
river, which joins it from the west, flowing for a short dis- 
tance parallel to the plains, through a deep ravine not 1000 
feet above the sea, to the north of a transverse range ele- 
vated 7-8000 feet. 

The position of Sikkim, opposite to the opening of the 
Gangetic valley, between the mountains of Bahar on the one 
hand, and those of Khasia on the other, exposes it to the full 
force of the monsoon; its rains are therefore heavy and almost 
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uninterrupted, and arc accompanied by dense fogs and a satu- 
rated atmosphere. This weather indeed prevails throughout 
the year, as there are frequent winter rains, wliich are gene- 
rally accompanied by cold fogs, and alternate with frost and 
snow. March and April are the driest months, and in fine 
seasons are often bright and clear, but the rains commence in 
May, to continue with little intermission till October. The 
bounding mountain-chains are very lofty, and snow-clad 
throughout a great part of their extent, but the central range 
which separates the It an git from the Tista is depressed till 
very far in the interior. The river-valleys are also consider- 
ably depressed, but less markedly so than those of western 
Bhotan. The rainy winds have thus free access to the heart 
of the province, and sweep almost without interruption up to 
the base of Kanchinjanga (28,178 feet), the loftiest mountain 
and most enormous mass of snow in the world. The snow- 
level is here about 10,000 feet. Between the two principal 
sources of the Tista, however, the Lachen and the Lachung, a 
lofty snowy range is projected ; and as this chain has a south- 
west direction, and is moreover sheltered to a considerable 
extent by the boundary chain between Sikkim and the Tibetan 
valley of Cliumbi, we have in these valleys a rapid diminu- 
tion of the rain-fall and an equally rapid transition to the 
Tibetan climate, while the level of perpetual snow rises to 
above 18,000 feet. 

From the level of the sea to an elevation of 12,000 feet 
Sikkim is covered with a dense forest, only interrupted where 
village clearances have bared the slopes for the purposes of 
cultivation ; and there the encroachment of the forest is with 
difficulty prevented by frequent fires and the incessant la- 
bour of the villagers. The forest consists everywhere of tall 
umbrageous trees ; with little underwood on the drier slopes, 
but often dense grass jungle ; more commonly however it is 
accompanied by a luxuriant undergrowth of shrubs, which 
renders it almost impenetrable. In the tropical zone large 
Figs abound, with Terminalia , Vaiica , Myrtacea , Laurels, Eu- 
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phorbiacea, Meliacea , Bauhinia, Bombax, Moras , Artocarpus, 
and other Urticacea, and many Leguminosa ; and the under- 
growth consists of Acanthacea , Bamboos, several Calami , two 
dwarf Areas, Walfichia, and Caryota urens . Plantains and 
tree-ferns, as well as Vanda ms, are common ; and, as in all 
moist tropical countries, ferns, orchids, Sdtaminece , and Vo - 
thos are extremely abundant. Few oaks are found at the base 
of the mountains, and the only conifers are a species of Podo- 
carpus and Pinas longijolia , which frequents the drier slopes 
of hot valleys as low as 1000 feet above the level of the sea, 
and entirely avoids the temperate zone. The other tropical 
Gymnosperms are Cycas pact mat a and G tie tarn scandens, 
genera which find their north-western limits in Sikkim. 

Tlic rarity of oaks at the base of the mountains mnst be 
ascribed to the great dryness and winter's cold of that part of 
the chain, for we miss also other eastern types which abound 
in the equable and moist climate of the Malayan archipelago 
and peninsula, such as Liqvidawbar and nutmegs ; whilst Di- 
pterocarpea , and especially Anonucea ?, are exceedingly few in 
number. Liquidambar is common in the Assam jungles, and 
indicate > their greater humidity. The same inference may be 
drawn with regard to the tropical belt of the Khasia, from the 
occurrence there of two nutmegs and numerous Anonacece. 

Oaks, of which (including chesnuts) there are upwards of 
eleven species m Sikkim, become abundant at about 4000 
feet, and at 5000 feet the temperate zone commences, the 
vegetation varying with the degree of humidity. On the 
outermost ranges, and on northern exposures, there is a drip- 
ping forest of cherry, laurels, oaks and chesnuts, Magnolia , 
Andromeda , Sty rax, Pyrvs , maple and birch, with an under- 
growth of Araliaceee , IlollbbUia , Limoni a, Daphne, Ardisia , 
Myrsine, Symplocos , Rubi, and a prodigious \ aricty of ferns. 

Plectocomia and Musa ascend to 7000 feet. On drier expo- 
sures bamboo and tall grasses form the underwood. Bhodo- 
dendrons appear below 6000 feet, at which elevation snow 
falls occasionally. From 6-12,000 feet there is no apparent 
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diminution of the humidity, the air being near saturation 
during a great part of the year ; but the decrease of tempe- 
rature effects a marked change in the vegetation. Between 
0000 and 8000 feet epiphytical orchids are extremely abun- 
dant, and they do not entirely disappear till a height of 10,000 
feet has been attained. Rhododendrons become abundant at 
8000 feet, and from 10,000 to 14,000 feet they form in many 
places the mass of the shrubby vegetation. Vaccinia , of which 
there are ten species, almost all epiphytical, do not ascend so 
high, and are most abundant at elevations of from 5000 to 
8000 feet. 

The flora of the temperate zone presents a remarkable re- 
semblance to that of J apan, in the mountains of which island 
we have a very similar climate, both being cold and damp. 
Hehvingia, Aural) a, Sfachyurm , and Enkianthvs may be cited 
as conspicuous instances of this similarity, which is the more 
interesting because Japan is the nearest cold damp climate 
to Sikkim with whose vegetation we are acquainted. At 
10,000 feet (on the summit of Tonglo) yew makes its appear- 
ance, but no other conifer except tho>e of the tropical belt is 
found nearer the plains than the mountain Phalut, north of 
Tonglo, on which Pur a fVebbtaaa is found, at lev els above 
10,000 feet. Abies Bnuwniana is first met with at 9000 feet 
in the Rangit ^ alley, at Mon Lepelia, and A. Smitbiana and 
Bnuwniana , and the larch, are found everywhere in the val- 
leys of the Laehcn and Lachung rivers, above 8000 feet. 
The Pines are thus specifically the same as those of Bliotan, 
except Pinas ejcceha, which occurs nowhere in Sikkim. 

A subtropical vegetation penetrates far into the interior of 
the country along the banks of the great rivers; rattans, 
tree-ferns, plantains, screw-pines, and other tropical plants 
occurring in the llatong valley, almost at the foot of Kan- 
chinjanga, and 5000 feet above the level of the sea. With 
the pines, however, in the temperate zone, a very different 
kind of vegetation presents itself. Here those great Euro- 
pean families which arc almost entirely wanting in the outer 
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temperate zone become common, and the flora approximates 
in character to that of Europe, though not to the same extent 
as that of the western Himalaya does. Shrubby Leguminosa, 
such as Indigofera and Desmodium, Ranunculace# (Tkalictrum, 
Anemone, Delphinium, Aconitum, etc.), Umbellifera, Caryophyl- 
hem. Labiates, and Gr amine#, increase in numbers as we ad- 
vance into the interior. The air becomes drier, and from the 
increased action of the sun the temperature does not dimi- 
nish in proportion to the elevation, the summers being warmer, 
though the winters are colder. The forests at the same time 
become more open, and are spread less uniformly over the 
surface, the drier slopes being bare of trees, and covered with 
a luxuriant herbaceous vegetation. It is only in the upper 
part of the valley of the Tista, however, above the junction 
of the Lachen with the Lachung, that this change becomes 
marked ; and from the rapidly increasing elevation, not only 
of the surrounding mountains, but of the floors of the val- 
leys, it proceeds with great rapidity, and the temperate soon 
gives place to an alpine flora. 

The subalpine zone in Sikkim scarcely begins below 13,000 
feet, at which elevation a dense rhododendron scrub occupies 
the slopes of the mountains, filling up the valleys so as to 
render them impenetrable. Here the summer is short, the 
ground not being free of snow till the middle of June. It 
is, however, comparatively dry, and the alpine flora very much 
resembles that of the western Himalaya and (in generic types 
at least) the alps of Europe and western Asia ; while as we 
advance towards the Tibetan region we have a great increase 
of dryness, so that a Siberian flora is rapidly developed, which 
at last entirely supersedes that of the subalpine zone, and 
ascends above 3 8,000 feet. 

A small herbarium of Dorjiling plants was, wc believe, 
formed by collectors sent by (Jriflith while in charge of the 
Calcutta Botanic Garden, but our knowledge of the vegeta- 
tion of Sikkim is entirely derived from our own collections, 
which we believe to be very complete. These consist of about 
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2770 species of flowering plants and 150 ferns, of which the 
majority inhabit the temperate zone ; fewer are tropical, and 
still fewer alpine. The prevailing natural orders are : — 


BanunculacesD 

• • • 

. 55 

Papaveraceae 

. 

. 25 

Eumariaeea) . 


. 16 

Magnoliaceaa 

. . 

7 

Malvaceae 

Bombaceaa 

Tiliaceae 

P- 

. 30 

Byttueriaceae J 
TomstroBmiacoao . . 

. 11 

Aurantiaceao 


. 12 

Caryophyllcae 


. 30 

Crucifcrae. . 


. 30 

Yitaceao . . 


. 20 

Balsamineao , 


. 18 

Acorineao 


. 6 

Leguminosao 


. 100 

Bosacoao . . 


. 80 

Umbelliferao . 


. 50 

Araliaceae 


. 20 

Melastomaceao . . . 

. 10 

Cucurbitacea? 


. 20 

Eubiacese 

. 

. 80 

Crassulaccae 


. 16 

Compositao . 

. 

. 170 

Ericece "1 

Vaccinieao J 


. CO 


Gentian cap . . . 

. . 38 

Asclepiadeao "1 

. . 45 

Apocyneao J 

Scrophularine© . . 

. . 70 

Labi at ae .... 

. . 90 

Cyrtandreao . . . 

. . 27 

Myrkincas . . . 

. . 12 

PrimulacecD . . . 

. . 36 

Boragineao . . . 

. . 18 

Aeantliaceac . . . 

. . 35 

Polygoneap . . . 

. . 45 

Euphorbiaceao . . 

. . 35 

Urticesc .... 

. . 110 

Ament acc© . . . 

. . 15 

Conifer© . . . 

. . 10 

Laurineoo . . . 

. . 30 

Aroido© .... 

10 

Orehidcap . . . 

. . 150 

Seitam incap . . 

. . 24 

Palme a) .... 

. . 10 

SmilaeeaO 

Liliaec© j 

. . 40 

J uncca? .... 

. . 25 

Gramme© . . . 

. . 180 

Oypcraceao . . . 

. . 100 


Central Himalaya , or Nipal. 

The kingdom of Nipal extends for 500 miles along the 
Himalaya, from the western extremity of Sikkim to the east- 
ern border of Kumaon, from which it is separated by the river 
Kali. The jealous policy of the Nipalese government has pre- 
vented our acquiring an intimate knowledge of this country, 
the only part to which Europeans have been allowed access 
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(with one exception) being the capital, Kathmandu, elevated 
4000 feet above the sea, and distant about thirty miles from 
the plains of India. Here a British Resident has resided since 
1817, and several botanists have been enabled to explore its 
vegetation. To these the Government of Nipal, though in- 
variably refusing permission to penetrate far into the interior, 
has always afforded every facility for prosecuting their re- 
searches by permitting the despatch of collectors. 

Hr. Buchanan Hamilton visited Nipal in 1802, remaining 
for more than a year, during which time he explored the val- 
ley of Kathmandu and surrounding mountains, ills plants 
were described by David Don in the ' Prodromus Flora Nc- 
palcnsis/ a work which should have been alluded to in con- 
junction with Wallich’s 1 Tentamcn' at page 51. In 1820 Dr. 
Wallieh arrived at Kathmandu. During his residence in the 
valley lie laboured indefatigably in the investigation of the 
rich and scarcely known flora by which he was surrounded ; 
collectors were despatched in every direction, and a great Her- 
barium was formed, which is veil known to science. The flora 
of the subtropical and lower temperate zone was probably 
almost wholly exhausted ; but the alpine zone was much less 
completely explored, as the task had to l>o confided to Bengali 
collectors, who dread cold, and by whom many small alpine 
plants would naturally be overlooked. The collectors were 
sent to the valley of the Gaiulak aud the neighbourhood of 
the great mountain Gosainthan. 

In 1815, Dr. Ifoffmeister, a German trau*ller and botanist, 
visited Kathmandu, but wc haw' not had an opportunity of 
learning whether or not he made any collection there. A 
small collection, which now forms a part of the Hookerian 
Herbarium, was made there by the late Mr. Winterbottom. 
Between the Gandak and the Kali the country has not been 
traversed by any European, nor had any part of eastern Nipal 
been visited till 1818, when Dr. Hooker, by permission of the 
Nipalesc Government, entered it from Sikkim, visited the 
Tambar river, the most easterly tributary of the Aran, ascend- 



INTRODUCTORY ESSVY. 


185 


ing its valley from an elevation of 1000 foot, as far as its 
sources in the Walancliun and Kanglachem passes (16-17,000 
feet). This journey was made during winter, and therefore 
gave less important results botanically than would have been 
obtained at a more favourable season. 

It is unnecessary to dwell at length on the general charac- 
ter of the surface of Nipal, as to do so would only be to reca- 
pitulate what has already been said regarding the Himalaya 
in general. Little is known of the details of the higher 
parts of the chain, or of the position of the axis of the Hi- 
malaya, which probably lies in general \ cry far back. The 
political frontier of Tibet is usually far to the south of the 
axis, the upper part of the course of most of the rivers of 
the Indian slope of the chain belonging almost invariably to 
Tibet. Two giant masses project from tbe axis towards the 
Indian plain, the culminant peaks of which form a conspicuous 
feature from Kathmandu, and even from the (langetie plain, 
so that their elevation has been approximately determined; 
that of Dhawalagiri being 27,600 feet, and that of Hosainthan 
21,700 feet. By these rnap.se> the whole of Nipal is divided 
into three great river-basins, — that of the LarnaJi or (logra 
to tbe westward, that of the (iaudnk in the centre, and that of 
the Kosi or Aran to tin* eastward *. These divisions are no 
doubt highly natural. For our purposes a subdivision is little 
necessary, from our very slight acquaintance with tbe flora of 
any part of Nipal except that in which Dr. AVallieh collected, 
and it will suffice to distinguish eastern, central, and western 
Nipal, wlieucver it appears requisite to assign particular lo- 
calities to our plants. 

# He© au excellent paper Ivy Mr Hodgson in the .Journal of the .Asiatic 
Society of Hcngil, in whn h <Jio importance of the mi r Khjtih as geographical 
division!* is forcibly pointed out, Mr. Hodgson luis Jwwrwr itnsumU rdood 
Captain Herbert'- \iowh, which nre certainly the s»ne as lus own in that re- 
spect. Captain Herbert's proposition, that the line of the great jwaka inter- 
sects the river- habius (mul is therefore not the true axis of the Himalaya), was 
the first enunciation of aitr) important faet m physical geography, the true 
significance of which ih not yet dulj appreciated. 

2 b 
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There are probably many mountains equally elevated with 
those just enumerated, but bearing a less important relation 
to the river systems. A very lofty peak between the Kosi 
and its tributary the Aran has been conjectured to be al- 
most as lofty as Kanchinjanga, but on very imperfect data. 
Tht 1 uniform appearance of snowy masses throughout the 
whole extent of Nipal, leaves no doubt, however, as to the 
great elevation of the axis of the chain and the mountains of 
the interior. 

With regard to the outer mountains we have no detailed 
information, except of those in the immediate neighbourhood 
of Kathmandu, where Sheoporo, on the watershed between 
the Ganduk and the Kosi, is upwards of 10,000 feet. On 
the whole, if we may judge from the distribution of the 
rivers, the outer mountains of Nipal are probably less ele- 
vated than those of oilier parts of the Himalaya, the w r idth 
of the river basins being eomparati\ ely great, so that the 
boundary ridges ramify repeatedly, and run for a considerable 
length without much increase of altitude. In eastern Nipal 
the outer and central ranges are \cry much lower than those 
of Sikkim, and the open valleys and low mountains of central 
Nipai indicate that the same is the case there. 

The climate of Nipal lias been discussed with that of the 
Himalaya generally. There is probably a somewhat abrupt 
transition from the humid winter of Sikkim to the drought 
which prevails at that season in the western Himalaya, as the 
proximity , not only to the sea, but also to the great mass of 
snow-elad mountains which in Sikkim advances to within sixty 
miles of the plains, is no doubt the cause of the superabund- 
ance of moisture in that province. We may therefore expect 
to find all the eastern or humid types of the subtropical Sik- 
kim flora wanting in the forest between Kathmandu and the 
Gangctic plain. Accordingly, among palms, Areca gracilis 
and disticha , Licuala and Caryota have disappeared, and one 
or two Calami , Cham&rops, PhcenLr acaulis, and WalHchia 
alone occur. With diminished humidity wc find increased 
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sun-power, to which the open nature of many of the valleys 
contributes in no small degree. 

The principal plants of the tropical zone of Nipal belong to 
a less humid type than those of Sikkim, and are abundant all 
over the subtropical mountains of India, where a dry and wet 
season alternate. The commonest trees are Moringa , Put ran- 
jiva y Bomba.v, Vatica robust a, Buchanarna, Spondias, Butca 
frondosa and pan'iflora, Engthrhia , Acacia Lcbbek and stipu- 
laris, Bavhinia purpurea and VahUi, VentHago } V onocarpus , 
TermirtaUu , Nauctea cordifolia , and Uhnus integrifofia. 

In the plain of Kathmandu, which is elevated 1000 feet, 
the ground is in a great measure under cultivation, and the 
hills are bare of trees. The vegetation and climate are there- 
fore subtropical, and from the position of the Kathmandu 
plain, close to the ridge of the spur which separates the ba- 
sins of the Gandak and Kosi, its mean level is probably 
greater than that of many of the valleys of both rivers, and 
of the ridges which separate their tributaries. 

In the temperate flora of central Nipal, for the same rea- 
son, the Japanese and Malayan types are much fewer; Eu- 
kianthus , Stachyunis , Vaccinia , Aucuba , Ifcfiringia , several 
Rnbi, and Rhododendron Dalhous'ue and Edyctcorlhii being all 
absent, while European and west Himalayan forms which are 
wanting in Sikkim make tlicir appearance. In the extreme 
cast of Nipal, in the valley of the Tanihar river, Ithododcn- 
drons are scarcely less abundant than in Sikkim ; but those 
of the temperate zone are certainly entirely wanting in that 
part of central Nipal from which l)r. AVallich obtained his 
collections, with the exception of R. arboreum , which is found 
throughout the whole Himalaya, R. barbalunt, which extends 
to Kumaon, and R. campanula/ uni, which is a suhalpine spe- 
cies. The more alpine species cannot be so positively ailirmed 
to be absent, but it is highly probable that the number of 
species is not great, none having been obtained by Dr. "W al- 
liclTs collectors, but such as are universally distributed 
throughout the Himalaya. The pines are the same as those 
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of Sikkim, except tliat Pinm ex eels a is common, and the 
larch is not found west of the Kosi. 

In the present state of our knowledge, it is not safe to in- 
stitute a comparison between the alpine flora of Nipal and 
that of Sikkim. Wallich’s collections show us that the spe- 
cies are on the whole the same. There is evidently a vciy 
gradual change as we advance westward, partly owing, it may 
be presumed, to increase of latitude and of summer drought, 
and partly to more obscure causes which regulate the distri- 
bution of plants. The elucidation of these will, we trust, be 
one of the most important results of this work when com- 
pleted, but with our present imperfect knowledge of species 
the subject cannot be approached. The occurrence of Sibe- 
rian types iu small numbers among Wallicli's alpine plants 
shows that the climate to the North becomes at last arid, 
exactly as elsewhere in the Himalaya. 

Though unable to indicate with any approach to precision 
the number of N ipalcse genera and species that are common 
to the Eastern and Western Himalaya respectively, we have 
collected a few instances of Himalayan species that we be- 
lieve find their limits in Nipal. Of these the majority of the 
Western Himalayan forms that advance no further east are 
of European and Oriental genera or even species, as : — 
(Villhn palustris. Eosa moschata 

Delphinium m7 if uni. I T lmus campestris. 

IVntirgiiH Pyraoantha. 

Others arc more peculiarly Himalayan: — 

Chauift'rops Martin nu. Potent ilia alrosanyuinea. 

Quercus lannia. JV ip f/l ousts. 

Strum lesift plan oestrus Npirroa Kamtschatioa. 

JRosn Lyellii . 

Of these the Stranvaesia, though not found further eastward 
in the Himalaya, occurs in the Khasia, and perhaps the Cha- 
mfer ops may be the same as the Kliasiau species. The Spiraea 
Kamtschatica is a native of Eastern Siberia. 

The number of Eastern Himalayan and Khasian forms tliat 
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advance no further to the westward will, we do not doubt, 
prove very much larger, as the following list of species al- 
ready identified proves : — 


Aconituin palmafum. 
Manglietia insignis. 
Magnolia spltenocarpa. 
Michelia excel sa. 

„ lanuginosa 
Hphajrosf emu 1 a el on go (tan 
Stephan i a h erna u d t folia 
Berberis 7 Palheltiana 
„ angufosa. 

Meconopsis sitnphetfolta 
,, JStpalensis. 

,, IValliehii 

Con dalis juncca. 

P) ms In dint. 

„ fuliolosa. 

( 'otononster rotund if alia 
Eriohotrva cltipfiea. 
Photinia duhta. 

„ inteyrifdia . 

liubuH rugosus. 

„ cah/cinus. 

Ccrasus rufu. 

„ acuminata 
N ei Ilia ihyrsijlora. 


Sanguisorba decan dra. 
Pamix Pseudo-ginseng. 
Hedora polyacantha. 

T< > r i eel 1 i a Ulitefolia. 

Wight ia gigantea. 

Solar] >fia fray runs. 

(1 aultlioriii fragrant issinta. 
Pier is fonnosa 
Hdgew oil liia Gardner! . 
Eriosolicna ll'aHtehit. 
Cinnamommn V ntadtthtnt 
Benzoin Ncestanum. 
Plmbe paniculate. 

Tel ranlhera serieea. 

„ el on gat a 

„ obi on (ja. 

S p 1 neroca ry a ed it Its 
lielina robust a. 

( on lus/mu\ 

Quereus serrate. 

„ Arntulo. 

„ la met lose. 

Podorarpus macrojdtylla. 
harix GrtJJifhii. 


A considerable number of tropical forms also creep along 
the base of the Himalaya as far west as the valley of Nipal, 
which have not been collected in Kuniaon or west of it, as: — 

Dillenia speciosa Parabauia sagittate,. 

,, aurea. Coeeulus mollis. 

Saccopetalum tomentosum. ( ’astanea Jndica. 

and a species of Calamus. 


Western Himalaya. 

The mean elevation of the western Himalaya is not mate- 
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rially less than that of the eastern, for the passes over the 
principal chains are quite as lofty, though none of the peaks 
attain the extreme altitude' of Kancliinjanga or Dliawalagiri. 
The highest mountain west of Nipal is Nan da Devi in Ku- 
maon, 25,750 feet, but there are many peaks above 20,000 
in all parts of the range. The last great peak is Dayamar, 
north-west of Kashmir, the height of which is 20,000 feet, 
beyond which the chain dips rapidly to the Indus. 

The main chain of the western Himalaya, commencing near 
the great peak of Kailas, north of the lake Mansarowara, runs 
to the south of and parallel to the Indus, which it separates 
first from the Satlej, then from the Chcnab, and latterly from 
the Jelam. To the eastward this chain is entirely Tibetan, 
but north-west of Piti it separates Lahul and Kishtwar from 
the Tibetan districts of Parang and Zanskar; still further 
west it separates Kashmir from liras, and finally terminates 
at the great bend of the mcr Indus. 

The primary ramifications of the main chain are three in 
number. One (the Cis-Satlej Himalaya) is given off close to 
the groat lakes, and separates the Satlej basin from that of 
the Ganges and its tributaries, terminating in the plains of 
Ilindostau near Nalian. A second (the Cis-Chenab Himalaya) 
branches off' from the main chain near the lake Chumoreri in 
Tibet, and separates the basin of the Clienab from those of 
tlic Boas and "Ra\i, terminating in tlic plain of the Panjab a 
little cast of Jamu. The third principal branch of the chain 
separates the Clienab from the Jelam. 

Our knowledge of tlie Western Himalaya is so much more 
definite than that which we possess regarding Nipal and the 
eastern provinces, that it is necessary to adopt a more minute 
subdivision. The following districts will be frequently referred 
to, and described in detail at a future page : — 

1. Kumaon. 

2. Garliwal. 

3. Simla ; including Sirmur and Basehir and a number of 
petty states, extending from the Jumna to the Satlej. 
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4. Kunawar ; the upper part of the Satlej basin to the Ti- 
betan districts of Piti and Guge. 

5. Kuluj including Mandi and other petty states in the 
basin of the Bcas. 

6. Cliamba; the basin of the ltavi. 

7. Lahul ; the highest and subtibetan course of the Chcnab. 

8. Kishtwar ; the middle part of the Chcnab basin. 

9. Jarnu ; the lower part of the Chcnab basin, including 
Banahal. 

10. Rajaori; the states between Kashmir and the plains. 

11. Kashmir. 

12. llazara or Marri. 

In consequence of the increased distance from the sea, and 
partly also from the great obliquity of many of the great 
mountain ranges, the rain-fall in the "Western Himalaya is 
much less considerable than it is in the Central and Eastern. 
The rain-fall also diminishes, cteteris paribus, regularly and 
gradually from east to west, but the amount varies so much 
with local circumstances that, unless used with proper cau- 
tion, absolute numbers are apt to mislead. Thus, while the 
average rain-fall at Naini Tal, elevated (>500 feet on the last 
spurs of the (Sugar overhanging the plains of Jtohilkhand, 
is 88 inches, at Alinora, elevated 55(H) foot, but fifteen miles 
further from the plains, only J51 inches fall. The fall at ^Naini 
Tal may however he compared with that of Dorjiling (125 
inches), for in both these localities there is no considerable 
amount of higher land interposed between them and the 
plain* of India. The rain-fall at Masuri and at Simla is ma- 
terially less. 

The vegetation of the Western Himalaya alters with the 
climate, presenting a very gradual transition from the flora 
of Nipal to that of the arid Afghan hills. This is the case 
equally in the tropical, temperate, and alpine zones of vegeta- 
tion, and in the interior iis well as in the* exterior Himalaya. 

In the tropical zone of Kumaon a dense forest skirts the 
base of the mountains, corresponding in all its features with 
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that which we have indicated as prevalent in similar localities 
in Nipal. The forest is most luxuriant where the higher 
mountains overhang the plains, and becomes stunted or dis- 
appears entirely where a great river debouches on the plain. 
In Garhwal, west of the Ganges, the forest which skirts the 
Siwalik hills is less extensive, but many parts of the Dehra 
Dhun are densely wooded. A species of Calamus which grows 
in its jungles marks the western limit of that genus along 
the Himalaya. West of the Jumna the vegetation changes 
rather suddenly. A similar change has already been indi- 
cated at the same place in the plain's vegetation (page 161), 
but the forest belt close to the mountains, being always more 
humid than the plain at a distance from them, their vegeta- 
tion is never the same. The gigantic Bombas, and tin 1 lofty 
trees of Nauclea , Lagerstrwmia, Conocarpus, Terminal! a , Sier- 
ra / 1 a, and others, and the seandent species of Butca, Bauliima , 
Millet/ ia , Venfihtflo, etc., have however disappeared, and spi- 
nous bushes or stunted trees of Zizyphus Jujuba , Butca fron- 
dosa, Cassia Fistula, Acacia Arabica and Catechu, form the 
greater part of the jungle, mixed with Diospt/ros cord [folia, 
Adhatoda Vasica, and Jsora corylifo/ia . in the extreme west. 
Acacia modest a becomes very abundant, and beyond the Je- 
laiu the flora is identical with that of the lower Afghan lulls. 

The tropical vegetation advances far within the mountains, 
ascending the valleys of the great rivers, and corresponding 
in character with the forest belt without, but often rather 
drier. In eastern Kumaon the hunlid valley of the Sarju is 
filled with dense forest. The curious palm IValtichia oblongi- 
folia has there its western limit, and a pepper, a Pathos , an 
arborescent Aralia , and a few other plants indicative of hu- 
midity, still linger in its recesses. The valley of the Ganges 
is much drier and contains little forest, and the tropical por- 
tions of the Jumna and the Satlej are quite hare. In the 
Satlej valley, Afghan forms, unknown further east, begin to 
make their appearance, — Paliurus and Oka cuspidata being 
the most conspicuous. To these are added, in the Clicnab 
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valley, Acacia modest a , Zizyphus Lotus , aud a spiny Celas'rus, 
which west of the Jelam form the great mass of the tropical 
vegetation. Of tropical fruits, the orange and plantain are 
cultivated in all the hot valleys of the Panjab Himalaya ; and 
the mango extends to the Indus, and perhaps beyond it. The 
pomegranate, both wild and cultivated, is abundant in the sub- 
tropical jungles, even as far west as Lower Kishtwar. 

In the temperate zone of the outer Western Himalaya, the 
commonest trees of the drier exposures are Rhododendron ar- 
boreum , Andromeda ovalifolia, Quercus incana and dilatata ; 
and the prevailing shrubs are species of Berberis, Rosa , Spi- 
rtea, Rubus. All of these occur throughout the whole of the 
chain from Kumaon to the Indus, but to the westward they 
seem restricted within gradually narrower limits, and in the 
extreme west arc found only in moist and shady woods, which 
in Kumaon and Garliwal they carefully a\oid. To the east- 
ward they are accompanied by many other trees which gra- 
dually disappear : thus Quercus I an at a and Be tut a cylindro- 
stachya are not found west of the Ganges, and Carpinus ri- 
minea has not been observed west of the Satlej. 

In the valleys of the temperate zone and on the lower 
slopes of the lulls the forest is usually \ cry different : Cel f is, 
Ainu s , Populus cilia t a , Prunus Padus , xEsculus, and two spe- 
cies of Acer arc common trees as far west as the Jelam, or 
perhaps the Indus. Most of them indeed seem to occur m 
the humid forests of the Hindu Kush, north of Jelalabad. 
Benthamia floribunda and a Hydrangea extend from the East- 
ern Himalaya as far as the Satlej, but have not been found 
further west, and many species of Laurareee advance to the 
Indus. 

The influence of climate is much more perceptible on the 
herbaceous vegetation of the temperate region, and especially 
on the annual plants which spring up during the rainy season, 
than on the trees and larger shrubs, which may be presumed 
.to have greater powers of resistance. Hence the Scitaminea, 
epiphytical and terrestrial Or chide a, Aracece, Cyrtandracea, 

2 c 
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Melastomacea, and Begonia, which form so conspicuous a 
part of the vegetation of the humid eastern Himalaya, occur 
in very small numbers in Kumaon, rapidly diminish to the 
westward, and scarcely extend beyond the Satlej. Streptoli- 
fion and Adenocaulon , two of Mr. Edgeworth's most remark- 
able discoveries in the Simla Himalaya, which there find their 
western limit, arc in like manner Sikkim forms. Balanophora 
also extends west as far as the Satlej, while Colquhounia and 
Heterophragma have not been found west of Kumaon. 

The cultivation of fruit-trees affords a remarkable exempli- 
fication of the difference between the climate of the Eastern 
and Western Himalaya. In Sikkim no European fruit of 
any kind, save the strawberry, comes to perfection ; even the 
peach, the only commonly cultivated tree, does not ripen 
its fruit, and the apricot, the most abundant Western Hi- 
malayan fruit, is unknown. In central Nipal, apples, figs, 
peaches, quinces, and apricots, idl ripen, but hardly arrive at 
perfection. Towards the interior of Kumaon apricots and 
all the above fruits become abundant, with the pear and 
cherry; and from Kumaon westward, vineyards and large 
orchards form a conspicuous feature in the scenery of all 
interior temperate valleys. 

Of the oerealia. Wheat and Barley arc the staple crops (as 
throughout Northern India) ; the various millets and rice 
are however cultivated in hot % alleys at all elevations below 
5-6000 feet, with occasionally maize and sugar-cane. Buck- 
wheat is grown at 5-8000 feet, and the various Amaranthacea 
of the Eastern Himalaya extend also to the Western. The 
cultivation of Tea on the slopes of the outer rauges of Ku- 
maon aud Kulu appears to be increasing with great rapidity, 
and promises to be eminently successful. 

The coniferous trees which arc common to the Eastern 
and the Western Himalaya are — 1. Pimis longifolia, which is 
found on drier exposures from 7000 as low as 2000 feet, 
and extends to the mountains of Hindu Kush. 2. P. excelsa , 
which occurs in all parts of the Himalaya (except Sikkim), 
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as well as in Balti (in Western Tibet) and in Afghanistan. 
3. Abies Smithiana, which also inhabits all parts of the Hima- 
laya, extending into Afghanistan. 4. A. Brunoniana, which 
is not found further west than the upper part of the valley 
of the Kali, in Eastern Kumaon. 5. Picea JVebbiana, the 
most alpine of all the species which ranges from Bhotan to 
Kashmir: it covers the mountains, between 8000 and 12,000 
feet, with a sombre forest, appearing equally at home in 
the humid climate of Sikkim and on the arid mountains of 
Upper Kunawar. C. Juniper us rcrurva. 7. J. U'alUchiana, 
8. J. effected. 9. Taffus baccata. The two first of the junipers, 
and the yew, are found in all parts of the Himalaya. 

Two species only are confined to the Eastern Himalaya, 
namely, Larix Griffithii and Podocarpus maerop/njllct ; but 
Pirns Sinensis , so common in Khasia, will perhaps prove to 
be a native of Eastern Bhotan. The Western Himalaya has 
four species which are not found in Nipul or the Eastern 
Himalaya. These are — 1. Pinus Gerardiuna, a native of 
Afghanistan, of Hasora, north of Kashmir, and of the drier 
valleys of the Himalaya as far as the Satlej. 2. (kdrus 
Deodara , which is scarcely indigenous in Eastern Kumaon, 
and ranges from (rarhwal to Afghanistan. The deodar is 
closely allied to, if not identical with the cedar of Lebanon, 
which extends from Syria and the Taurus to the Atlas moun- 
tains. 3. Cupressus torulosa , which is probably the wild state 
of the common cypress ; it is a rare plant in the Himalaya, 
but is found at Niti, near Simla, and at Naim Tal, and may 
t>erhaps occur in Western Nipai. 4. Juniper us communis , 
found in all tin* diner parts of the chain from Afghanistan 
and Kashmir to Kumaon. 

There is no abrupt transition from flic flora of the outer 
temperate Himalaya to that of the interior. The amount of 
rain-fall diminishes very gradually as we ascend the great val- 
leys, and the diminution of humidity is accompanied by the 
appearance of new types of vegetation. This transition is 
most observable in the Sutlej and Ohenah vallo\s, which lie so 
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obliquely to the axis of the chain that they have a long course 
through a moderately dry climate. The valleys of the other 
rivers (except the Jelam) are much more perpendicular to 
the axis, and the humid vegetation passes almost immediately 
into on alpine and Tibetan flora, without the intervention of 
a dry temperate flora. 

It must not be supposed that the vegetation of the interior 
temperate Himalaya is altogether, or even in a great measure, 
different from that of the outer ranges. A very large propor- 
tion of the species is the same throughout both regions, con- 
sisting of western forms, to which even heavy rain at one sea- 
son is not injurious so long as a great portion of the year is 
dry, but whose progress to the east is stopped as soon as the 
humidity becomes permanent. The rains’ vegetation of the 
outer mountains is, however, entirely absent from the inte- 
rior, and its place is taken by such Tibetan forms as arc not 
entirely intolerant of moisture. The presence of Pimts Ge- 
rardiana , Ephedra , Quercus Ilex , Rides Grossularia, and Dian- 
thus f may be considered as indicating that the rains are very 
trifling in amount in average seasons. Pinus longifolia disap- 
pears, with Rhododendron arbor eum and its associated plants ; 
but all the other pines continue to the upper limit of trees, or 
to the borders of Tibet. The cultivation of the vine is only 
carried on in this inner region, the rainy season of the outer 
mountains preventing the ripening of grapes. 

West of the Kavi the rain-fall has so much lessened even on 
the oxi ter hills, that it is only on the first range which rises 
into the temperate zone, that the normal West Himalayan 
vegetation ( Quercus incana , etc.) occurs ; while the valleys im- 
mediately north of it, when sheltered by hills rising conti- 
nuously to 9000 or 10,000 feet, present many of the features 
characteristic of the interior Himalaya. The presence or ab- 
sence of Quercus incana } Rhododendron arboreum , and Andro- 
meda ovalifolia, on the one hand, and of Finns Gerardiana 
and Ephedra on the other, may be regarded as a fair criterion 
of the two extreme climates ; but there arc many valleys in 
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the extreme west from which both classes of plants are ab- 
sent, or in which these exterior Himalayan trees are found 
along with forms common in Kunawar and Kishtwar. Fo» 
thergilla imolucrata (first observed by Falconer, in Kashmir) 
is a curious instance of a tree plentiful in all parts of the 
temperate zone, from Kashmir to the Ravi, but not found 
farther east. 

The alpine flora of the Western Himalaya presents the 
same gradual transition from humid and eastern types to the 
characteristic forms of Western Asia, which we have ob- 
served in the tropical and temperate zones. The mountains 
of Eastern Kumaon are rich in beautiful Nipal forms, such as 
Cyananthus, Meconopsut, Codonopsis , various gentians, saxi- 
frages, and many others ; but their number rapidly diminishes 
as wc advance westward, and the vegetation of the higher 
Alps of Kashmir is almost identical even in specios with that 
of the mountains of Afghanistan, Persia, and Siberia. 

For our earliest knowledge of the vegetation of the Western 
Himalaya we are indebted to Dr. Govan, who seems to have 
explored some parts of Sirmur and Garhwal, and to Gcueral 
Hard wicke, who travelled in Garhwal and eommuuicated plants 
to Roxburgh and Wallich. The Wallichian Herbarium con- 
tains specimens from both these travellers, and also from 
the Gerards, who collected in the Simla hills and in Kunawar. 
Dr. Wallich’s travels extended only to Hardwar and Dehra 
Dhun, but he also distributed extensive collections made in 
the interior of Kumaon by Blinkworth and others. 

The list of botanists who have investigated the flora of the 
Western Himalaya, includes the names of Roylc, Jaeqncmont, 
Falconer, Griffith, Munro, Edgeworth, Madden, Strachcy, 
Wintorbottom, and Fleming ; but we have already (pp. GO- 
70) entered into such details regarding their labours, as to 
render it unnecessary to dwell upon them here. Mr. Edge- 
worth collected in Kumaon, Garhwal, Simla, and Kunawar, 
and he has recently communicated to the Hookerian Her- 
barium a valuable set of plants from Chamba and Kulu, and 
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an interesting collection made by Captain Hay in the little 
known district of Lahul. 

The botanical provinces of the Western Himalaya may be 
divided into two principal groups, characterized both by their 
climate and geographical position. Of these, the first group 
consists of seven provinces, all bounded on the south by the 
plains of India, and through which the Himalayan rivers that 
water them flow in a direction at right angles to the course of 
the mountains. The second group of provinces consists of 
five beyond the Satlej, most of which lie to the northward 
of the first group, and follow a line parallel to them. These 
arc the upper valleys of some of the same rivers as flow 
through the first group of provinces, and owe their existence 
as distinct regions in physical geography to the fact elsewhere 
indicated (page 1G8), that the courses of the upper parts of 
the larger rivers of the Western Himalaya arc parallel to the 
axis of the chain. 

The great elevations of the secondary chains (or spurs of 
the main chain) that divide the upper group of provinces 
from the lower, forming the southern boundary of the upper, 
prevents the access of humid winds to them, which, together 
with the greater elevation of their valleys, makes their climate 
very different. 

It is to he borne in nnnd that the necessity of thus dividing 
the North-western Himalaya beyond the Satlej into two pa- 
rallel lines of provinces does not indicate any great difference 
l>ctwccu this part of the Himalaya and that to the eastward; 
for, as we have repeatedly remarked, the heads of all the 
larger Himalayan ri\ers are in an arid climate. The upper 
v alleys of most of those rivers are too small to constitute pro- 
vinces, but it cannot be doubted that when the physical fea- 
tures of such large rivers as the Subansiri, Aran, etc., come to 
be explored, their upper valleys will be found to constitute 
provinces with a climate and vegetation intermediate in cha- 
racter between those of the Himalava and Tibet. 
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The two groups of provinces of the Western Himalaya we 
propose are : — 


First Group. 

1. Kumaon. 

2. Garhwal. 

3. Simla. 

4. Kulu, 

5. Chamba. 

6. Jamu. 

7. Rajaori. 


Second Group. 

8. Kunawar (north of Simla) . 

9. Lahul (uorth of Kulu) . 

10. Kishtwar (north of Chamba 

and Jamu). 

11. Kashmir (north of Raj aori). 

12. Marri (between the Jelam 

and Indus). 


The observations wc have to offer upon the vegetation of 
these are very fragmentary, as the majority of the natural 
orders have still to be worked out ; we shall however endea- 
vour, after describing the physical features of each, to give as 
many examples as wc can of the peculiarities of their floras, 
as will show the importance of the study and the means of 
prosecuting it. Their complete elucidation must be left for 
local botanists. 


1. Kumaon. 

Kumaon, as at present limited, is bounded on the east by 
the Kali, separating it from "Nipal ; on the west by the Alak- 
nanda branch of the Ganges, and its western feeder, the 
Mandakni ; on the north by the axis of the Cis-Satlcj Hima- 
laya, and on the south by the upper Gangctic plain. The 
elevation of the Terai at its base varies from GOO to 1000 
feet ; the mountains of the outer ranges rise to 7000 in many 
places, and in the interior attain 10,000, xvhilc still further 
north many rise above 20,000, and a few above 24,000 feet. 
The loftiest, as elsewhere in the Himalaya, are never on the 
axis of the chain, which is still further north, and whose great 
mean elevation may be judged of from that of the passes over 
it. Of these, proceeding from the eastward, the Lankpya 
Pass is 18,000 feet, the Lakhur 18,400, the Balch 17,700, 
the Niti 16,800, and the Mana 18,760. Almora, the capital 
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of the province, is elevated 5500 feet, the lake of Naini-tal 
6500, of Bhim-tal 4000. Binsar, a mountain of the interior 
region and a well known botanical station, is elevated, we 
believe, about 7500. 

For further particulars we must refer to Captain R. Stra- 
chey's account of the provinces of Kumaon and Garhwal in the 
Journal of the Geographical Society of London (May, 1851). 

The vegetation of Kumaon appears to afford rather a rapid 
transition from the humidity of Nipal to the drier provinces 
further west. Its flora, according to Strachey's and Winter- 
bottom^ excellent collections, includes fully two thousand 
flowering plants, — a much larger number than are to be found 
in an equal area anywhere to the westward, though consider- 
ably fewer than to the eastward. 

Amongst the natural orders we have examined in detail, 
the following species find their eastern limit in Kumaon, so 
far as is at present known : — 


Thalictrum pauciflorum. 
Oxygraphis polype tala. 
Ranunculus hirtcllus. 

„ arvensis. 
Trollius acaulis. 

Aquilegia vulgaris. 
Delphinium denudatum. 

„ incanum . 

„ ranunctdifolitm. 
„ Kashmirianim. 
Aconitum Lycoctonum. 

„ heterophyllum . 

Pssonia officinalis . 

Papaver dubiim. 

Meconopsis aculeata. 


Oorydalis Govaniana. 

„ jlabellata. 
Pyrus baccata. 

Rosa p imp inel Icefo It a. 
Rubus saxatilis. 
Potentilla alpcsiris. 
Geum urbanum. 
Spiraea sorbifohe t. 
Daphne oleoides. 
Celtis eriocarpa. 
Corylus Colurna. 
Qucrcus lanata. 
Cedrus Deodara. 
Cupressus torulosa. 
Juniperus communis , 


Of Eastern Himalayan plants which have not hitherto 
been traced to the westward of Kumaon there are : — 


Clematis grewiceflora. 
„ acuminata . 


Thalictrum elegans. 

„ glyphocarpum. 
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Thalictrum Punduanum. 

Oxygraphis glacialw. 

Ranunculus flaccidus . 

Trollius ptmilus. 

Magnolia Champ oca. 

Michelia Kiaopa. 

Miliusa velutina. 

Sabia parviflora. 

Corydalis charophylla . 

Rubus retieulaius. 

„ paniculatus. 

„ peduncularis. 

Potontilla polyphylla. 

„ monavthos. 

Coras us Nipalcnsis. 

Ilodera s err at a. 

„ cescul ifolia. 

„ terebinihacea 
,, parasitica. 


Aralia LeaehenauUii . 

Panax fragrant. 

Olax nam. 

Camphora glanduUfera. 
Plioobe pallida . 

„ lanceolata. 

Litsaoa lanuginosa. 
Dodocadenia grandiflora . 
Daphnidium pnlcherrimwm . 

„ bifarium. 
Goughia Himalensis. 
llonslovia heteranlha , Bl.„ 
Salix Lindleyana. 

El sea gnus conferta. 
Carpinus viminalis. 
Castauea tribuloides. 

Abies Brunoniana. 
Walli(*liia oblongifolia 
( 'ham {crops Marti ana. 


2. Gariiwal. 

This province, which is bounded on the west by the Tons, 
presents a continuation of the physical features of Kumaon, 
though it is on the whole a less elevated country, and con- 
sists chiefly of the basins of the Bhagiratti and Jumna rivers. 
Its comparatively short northern frontier is formed by the 
continuation of the Cis-Satlej chain, and, judging from the 
elevation of the principal passes (15,000 to 16,000 feet), its 
mean elevation is not much less than Kumaon. The level of 
the plains at the foot of the hills is 1000 feet, both at llard- 
war and Saharunporc, and of the Delira Dhun, within the first 
range of hills, 2300 at the village of Dehra. The station of 
Masuri is 7000 feet ; Kcdarnath, a well-known botanical sta- 
tion in the interior, is 11,800; the valley of the Bhagiratti 
at Tirhi, 2300 ; and Klialsa, at the junction of the Tons and 
Jumna, is only 1700. There are few plants common to Ku- 
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umaon and Garhwal that are not also found in Simla ; those 
that have hitherto occurred to us are — 


Delphinium cceruleum . 

Clematis Nipalensis. 

Aconitum ferox. 

Borberis tmbellata. 

Gaultheria r opens (nummular ia, 
Don). 

Monotropa unijlora. 

Pieris villosa. 

Celtis Roxburghii. 

Antidesma diandrwn . 


Stranvsesia glaucescens. 
Rosa sericea. 

Rubus biflorus. 

„ alpestris. 

„ nutans. 

Potentilla microphylla. 
Hedera tomentosa. 
Cinnamomum albiflonm. 
Tetranthera Roxburghii. 
„ monopetala. 


Of Western Himalayan plants that have not been recorded 
as natives of Kumaon, hut arc natives of Garhwal, there arc — 


Clematis grain . Cory dal is crithmifolia. 

Berberis Lgcium. Cotoneastcr vulgaris. 


3. Simla. 

We have applied the name (already well known to botanists) 
of Simla to the whole district west of the Tons and east of 
the Satlej, including Basehir, Sirmur, and numerous petty 
states. It is composed principally of ranges given off from 
the rapidly declining Cis-Satloj branch of the Himalaya chain, 
which sweeps to the southward and westward, between the 
valleys of the Satlej and Tons. The axis of this chain, at the 
northern boundary of Simla, separates that province from 
Kunawar, and is crossed by the Burenda and Shatul passes, 
which being respectively 15,179 and 15,5G0 feet, indicate an 
elevation of the axis scarcely lower than in Garhwal. 

The plains at the foot of the Simla hills attain 1000 feet 
elevation, and the outer ranges are lower than those of Garh- 
wal and Kumaon. Rupar, close to the Satlej amongst the 
outer hills, is under 1000 feet ; Sabathu, a little further in, is 
4200; Kassowlce G500. 

At Simla, which is situated on the main (Cis- Satlej) chain. 
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the elevation of the latter is 7000-8000 feet ; a little further 
north it rises at Nagkunda to 9300, and to 10,700 at the Peak 
of Hattu. Chor mountain, situated on a branch of the main 
chain, only thirty miles from the plains, and a well known 
botanical habitat, is 12,100 feet, and is one of the most re- 
markable isolated peaks in the Himalaya. The bed of the 
Satlej is everywhere very low, being at Belaspur 1500, and at 
Rampur 3300 feet. 

The flora of Simla may be considered as exceedingly well 
known ; it presents a considerable proportion of Eastern 
Himalayan plants that do not appear to cross the Satlej 
basin, and a smaller one proportionally of western species not 
found in Garhwal. 


Western Species. 

Thalictrum pedunculatum. Adonis ccstivalis. 


Eastern 

Clematis nutans. 

Thalictrum rost citatum. 
Ranunculus diffusus. 
Delphinium vest i turn. 
Nphaorostemnia grand ijlorum. 
Stephania rotunda. 

Uollbollia latifuha. 

Dicentra Boyle i. 
Benthainia/rflyi/cra. 

Daphne papgracea. 

Osyris arborea. 


Species. 

Antidcsma paniculatum. 
Bet ula cyhndrosfachya. 
A Inns Nipalensis. 
TMyrica sapida. 
Cupressus torulosa. 
Potent ilia fu Igcns. 

„ leuconotha. 

„ Klnniana. 

tSibbaldia potentilloidcs. 
{Sieversia elala. 

Cera sus Puddu/m . 


In the tropical valley of the Satlej the vegetation resembles 
that of the outer hills, and dry country forms predominate, as 
Colebrookia, Ropttlera, and Euphorbia pentagona ; whilst Bam- 
boos, Butea, JEgh Mar me! os, Moringapterygosperma, Cappariu 
sepiaria, and Cabtropis , seem altogether absent, or are very 


rare. 


4. Kulu. 

This province consists of the mountain basin of the Beas, 
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and the west bank of the Satlej, and may be made to include 
the subtropical districts of Mandi and Suket, Nadaon and 
Kangra. It presents no features not common to Chamba, the 
next succeeding province to the north-west. Sultanpur, the 
capital, is 5000 feet. Kangra Fort, situated a short way 
within the outer ranges, is a British station, and the hills 
around it are extensively planted with tea. Dharmsala, 
above Kangra, is a sanitarium, elevated about 6000 feet. The 
chain bounding the Satlej on the west is considerably higher 
than that on its east bank, and is crossed into Suket by the 
Jalauri Pass, elevated 12,000 feet. 

Mr. Edgeworth is the only botanist who has investigated 
the flora of this province, and he has (since the printing of 
p. 70 of this Essay) communicated a valuable collection to 
Sir W. Hooker’s Herbarium. 

5. ClIAMBA. 

Chamba, the next province to Kulu, is altogether like it in 
physical features, and consists of the mountain basin of the 
Ravi. It has been traversed by Hr. Thomson, who entered it 
from the north-west, by the Padri Pass, elevated 11,000 feet, 
over the chain dividing it from J amu ; thence he descended 
to the Ravi, in the centre of the province, where its bed is 
elevated less than 5000 feet; and travelling northward, left 
it by the Sack Pass, elevated 1 1,800 feet, over the range divi- 
ding it from Kisktwar. 

The vegetation of Chamba appears to present few peculia- 
rities, amongst which we may notice the appearance of Cra- 
tmguB Oxyacantha , which here finds its eastern limit ; Litseea 
consimilis, Rhododendron lepidotum } and Sibbaldia purpurea 
have not hitherto been detected further to the west. Fother - 
gilla involucrata is a curious example of a plant suddenly 
appealing most abundantly, and continuing so for several 
provinces to the westward. 
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6. Jamu. 

Under this name we include the lower part of the Chenab 
valley, to the plains of the Panjab, Banahal on the southern 
slopes of the chain bounding Kashmir on the south, Badarwar 
on the confines of Chamba to the east ; whilst to the north, 
this province passes into that of Kishtwar, which may be said 
to Commence where the course of the Chenab changes from 
north-west to south-west. Though probably differing little 
in physical features from Chamba on the east, it is known 
much better, from having been traversed in several directions 
by botanists. 

The bounding mountains of Jamu attain an average ele- 
vation of 1 2-1 4,000 feet; the Banahal Pass to Kashmir is 
10,000 feet ; that of Padri into Chamba has already been 
given as 11,000 feet ; the bed of the Chenab is a little above 
1000 feet near Jamu, and that town itself is 1500 feet. 

The outer ranges of sandstone hills rise gradually from the 
plains of the Paujab (elevated 1000 feet), and are covered with 
a loose scrub of tropical, dry country, both eastern and western 
forms, as Dodonata, Roplfleru, Rondeletia , Phwnic syhcstrht, 
Pinus longifolia, Solan urn Jacqirini , Sissoo, Celastrus , Zizyphust, 
Mango and Pcpul, Cassia Fistula , Rhus, Salioc tetrasperma , 
Coriaria, Bavhinia Vahlii , Euphorbia pent ay on a, Coccvlus 
laurifolius. In the temperate region, the prevalent Hima- 
layan forms of Simla appear in much reduced numbers, with 
j Pother gill a, Quercus incana , Andromeda ovatifolia , Rhododen- 
dron campanula turn , and Sabia campanulata, Besides these, 
Quercus dilatata , Q. semecar pi folia, and Rhododendron arbo- 
reum , which hardly occur further west and do not enter Kash- 
mir, are all found in Jamu. 

Of plants which probably do not occur much, if at all, fur- 
ther west than the Jamu hills, are — 

Rhododendron campanulatum. Phtrnix sylvestris. 

,, arboreum. Prinsepia ntilis. 

Cualihcria trichophylla, Uubus^/fat?##. 
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Bubus purpureus. 

„ maculentus. 

Potentilla atrosanguinea. 

Of the western forms not hitherto collected to the eastward 
of Jamu, are Rubus fruticosus and Potentilla desertorum . 

7. Rajaori. 

Under this term wc include the province of that name, and 
all the hill states south of Kashmir, and between the Jelam 
on the north-west and Jamu on the south-west; thus in- 
cluding the left bank of the Jelam river from where it leaves 
Kashmir to the plains of the Panjab. 

The vegetation of the lower hills of this province has been 
noticed under the Punjab ; that of the upper appears, so far 
as it is known, to be identical with that of Jamu and Cliamba. 
Clematis Gowriana 3 which extends from Khasia, here finds its 
western limit. 


chcmcedrifolia. 
sorbifoUa . 


8. Kunawar. 

Kunawar includes the upper part of the Satlcj basiu, to the 
borders of Piti and Gugc in Tibet. Its general direction 
is north-east and south-west ; its bounding mountains are, to 
the south-east, the Cis-Satlej chain, and to the north-west 
the mountains bounding Piti. To the south-west and north- 
cast the natural boundaries are less defined, and formed by 
secondary chains from the former. The province is usually 
divided into upper and lower Kunawar, the former approxi- 
mating in climate to Piti. 

The mountains which descend from the two parallel bound- 
ing chains of Kunawar to the Satlcj arc very lofty ; they are 
crossed in the usual route to Tibet by the Wcrang Pass, 
13,200, and the Runang Pass, 14,500; the passes over its 
southern bounding chain are the Shatul Pass, across the Cis- 
Satlcj, leading to the Simla province, elevated 15,560; and 
the Kuibrang, over a more northern branch of the same, and 
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which divides Kunawar from Tibet, is 18,300. To the north, 
the pass leading from Kunawar into Piti is the Hangarang, 
14,800. Those to Upper Piti are much more lofty. The bed 
of the Satlej ascends from about 4000 feet in Lower Kuna- 
war, to 8000 or 9000 feet at the upper extremity of the pro- 
vince. 

As a whole the province is very dry, compared with any 
to the southward and eastward of it, being intermediate in 
this respect, as it is in geographical position, between the 
Tibetan and Cis- Himalayan provinces, and its flora is conse- 
quently comparatively poor in number of species. Owing to 
the dryness of its climate, Kunawar is sometimes selected as 
a retreat from the rains of Simla ; and the village of Chini, 
elevated about 7000 feet, has thus been often visited. Plants 
from this province and the adjacent districts of Tibet are fre- 
quently said to be gathered in Chinese Tartary, — an unmean- 
ing term, and one which should be disused in geographical 
and botanical works. Owing to the rapid transition from the 
climate of the humid parts of the Simla province to that of 
Kunawar, we have few instances to record of eastern forms 
finding their limits here : amongst which there are, perhaps, 
Berberis aristata , Cassiope fastigiata , Potentilla fruiicosa , P . 
eriocarpa, and P. ambigita ; and no doubt some others lurk in 
the more humid and shaded situations. 

On the other hand, many remarkable western and Siberian 
forms make their appearance in Kunawar, which advance no 
further cast. As — 


Clematis parvi/olia. 
Bubus purpureus. 
Salix acutifolia. 

Ain us nitida. 

Pinus Gerardiam. 


Quercus Ilex. 

OJea cuspidala ? 
Dianthus. 

Pali ur us aculeatuft. 
Eremurus Biebcrsldnii. 


Whilst many species, which have been hitherto known only as 
natives of the dry Tibetan climate at the heads of the Hima- 
layan rivers, become prevalent features in the flora. 

The first remarkable local transition in the vegetation is 
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met with on the road between Chegaon and Mini, in Lower 
Kunawar ; but, though striking to the eye, from the preva- 
lence of a few novel forms of plants, the total number of new 
species, not found commonly in Simla, amounts only to thirty 
or forty. Of the latter, a small-leaved ash, Dianthus , Lychnis , 
and various Alsinea, Artemisias and Leguminosa , contribute 
most to the altered character of the flora. 

Of cultivated plants, the grape, apricot, all Pomacea , wal- 
nut, etc., thrive in Kunawar, and most of them better than 
anywhere to the eastward, but all are equally prevalent to the 
westward. Their abundance, together with the beauty of the 
scenery of Kunawar, which is extolled by every one, the deli- 
cious climate of its almost rainless summer, and its being on 
the high road to Tibet, Yarkand, and Central Asia, will all 
contribute to render it one of the most attractive spots in our 
Indian possessions. 


9. Lahul. 

Lahul, a British province, is included by Cunningham in 
Tibet, from which it is however distinct in its physical features. 
It consists of the valleys of the head- waters of the Chenal). 
Of its vegetation we know very little, except from an interest- 
ing collection formed by Captain Hay, and communicated by 
Mr. Edgeworth, which we have not yet had time to examine. 
It is everywhere surrounded by lofty mountains, except towards 
its north-western extremity, where it is conterminous with 
Kishtwar. To the south it is bounded by the mountains north 
of Kulu, where it is crossed by the Rotang Pass, elevated 
13,200 feet, an exceptional depression, the rest of the chain 
being very lofty. To the west, a portion of the Himalayan 
axis divides it from the Tibetan province of Piti, and is crossed 
by the Kulzum Pass, elevated 14,850 feet; and to the north, 
a continuation of the same axis separates it from the Tibetan 
province of Zanskar, and is crossed by the Baralacha Pass, 
elevated 10,500 feet. 

Thus hemmed in by lofty mountains, the vegetation of La- 
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hul ia probably very scanty, and nearly Tibetan in character j 
but pines occur even up to 11,000, and it is far more fertile 
than any Tibetan province. The bed of the Chenab is pro- 
bably nowhere below 8500 feet elevation, and the plants must 
therefore be all temperate and alpine. A wild yellow Persian 
rose, a variety of R. eglanteria , here finds its eastern limit. 

10. Kishtwar. 

Kishtwar includes the middle course of the Chenab valley 
between Lahul and Jamu. It is separated on the north from 
the Tibetan valleys of Zanskar and liras by the axis of the 
Himalaya, which is crossed by the Umasi Pass into Zanskar, 
elevated 18,000 feet; and by other passes, from Wardwan 
into Dras, at scarcely less elevations. The district of Ward- 
wan to the west occupies the eastern slopes of the range 
which separates Kishtwar from Kashmir, and is crossed by 
the Nabagnai Pass, of undetermined elevation, and probably by 
several others. To the south, Kishtwar is separated from the 
Chamba province by a range of 10-14,000 feet elevation, al- 
luded to under that province. The boundary between Kisht- 
war and Jamu to the south-west is not defined. 

The climate and vegetation of Kishtwar, like those of Ku- 
nawar, with which they are identical, are in all respects inter- 
mediate in general features between those of the plainward 
Himalayan provinces and of Tibet; and in more local ones 
between those of the provinces occupying the lower and upper 
course of the Chenab (J amu and Lahul) on the one hand, and 
between Kashmir and these on the other. The elevation of 
the Chenab at about the middle of the province is from 6000 
to 7000 feet, and there is hence scarcely any type of tropical 
vegetation, except Paliurus , JJesmodium, and Pomegranates. 

In entering Kishtwar by the Chamba province a marked 
change occurs in the vegetation, from the prevalence of a 
mixture of Kashmir and Kunawar plants which arc rare or 
not found in the provinces skirting the plains, as a tall pani- 
culate Rheum , many UmbelUfera*, Sfleue inflat a , Geranium, and 

2 c 
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Pteris aquilina, together with Eremurus in great abundance. 
Of other Kunawar plants are Ephedra, Dictamms, Rosa pirn - 
pinellafolia, Diant hus, and Scutellaria orient alls. Pirns Gerar- 
diana is very common, with large walnut and other fruit- 
trees ; and the forest vegetation resembles that of Kashmir, 
with the addition of Quereus Ilex and Firms Gerardiana . 

Of eastern forms, which do not, so far as we arc aware, ad- 
vance westward into Kashmir, there arc Clematis connata and 
TrolVms acanlis. And of Kashmir and other western forms, 
not hitherto collected to the eastward, there are — 

Anemone Ealooneri. Epimodium datum. 

Ccratocephalus falcate. Corydalis a Haul folia 

11. Kashmir. 

The valley of this name consists of the upper part of the 
basin of the Jelam; and from its comparatively great width, 
level floor, abundant population, and cultivation, and from 
its containing by far the broadest sheets of water known any- 
where within the Himalaya, it has been regarded rather as a 
separate country, different from the Himalaya proper, than as 
an integral part of that mountain mass, and one of the many 
scries of valleys that it encloses. This erroneous impression 
has been much diffused from the circumstance of map-makers 
isolating it by a well-defined oval girdle of mountains, cut off 
almost entirely from the rest of the Himalaya, but which 
has no such independent existence. It would bo out of place 
here to dw r cll upon the geological causes that lun c filled the 
Kashmir valley with deposits to the depth of many hundred 
feet, and which have given rise to its flat surface and its lakes, 
and which, if present in any of the western valleys, would 
render that of Kashmir less conspicuous. 

Kashmir is bounded to the north by the axis of the Hima- 
laya, which there presents a remarkable depression occupied 
by the Zoji Pass, elevated only 1 1 ,300 feet, and communicating 
with the Tibetan valley of Dras. To the south, the Pir-Panjal 
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and Banahal ranges separate Kashmir from the provinces of 
Rajaori and Jamu : and the Ward wan range separates it from 
Kislitwar to the east. The average elevation of the main 
Himalayan chain north of Kashmir is about 14,000 feet; and 
of the Pir-Panjal, to the south of it, 12,000; its loftiest sum- 
mit being 15,000. The JBanalial Pass between Kashmir and 
Jamu is only 10,000 feet. The course of the Jelam is lirst 
from south-east to north-west, through the valley of Kashmir, 
when it turns south-west after leaving the Walur Lake and 
enters Marri. The elevation of its bod is 5300 feet at Srinagar 
the capital, and continues so from Islamabad to the Walur 
Lake, a distance of 50 miles. 

Kashmir is not strictly analogous in situation or climate to 
Kunawar or Kislitwar, but the summer rains are so much 
interrupted that they can hardly be regarded as the effect of 
a monsoon. Kashmir contains no Rhododendron urboreum 
and no oaks, nor does it produce Pinas Gerardiann. Its flora 
is a curious mixture of the hot and dry vegetation of Afghani- 
stan, with a few ordinary Himalayan forms on the one band, 
and many Persian and Caucasian ones on the other. From 
its moderate elevation, and the great dryness of the atmo- 
sphere throughout the year, the summers are very hot. Rice 
is the staple crop, and the vine is extensively cultivated. Many 
of the eastern Himalayan forms which occur in Kashmir ex- 
tend to Afghanistan, and some even to Persia; but their 
number is small when compared with those of western origin. 
Kashmir indeed contains many common European species, 
which there find their eastern limit. 

Of the many western forms that inhabit the valley, the fol- 
lowing have not been collected further east in the Himalaya, 
though a few probably occur in Kislitwar : — 


Anemone bijlora . 

„ narcissijlora . 

Ranunculus Lingua. 

„ charophyllos. 

1 sopyruin thal id routes. 


Delphinium penioit latum. 
Nympluea alba. 
Scutellaria galerienlata. 
L> thrum Ralicaria. 

( Vrasus prostrate. 
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Primus imititia. 
Potentilia Teutons, 

„ grandiflora. 
Cotoneastor nummularia. 


Marrubium vulgare. 


„ rubra. 


Of the following list of eastern forms some may no doubt 
be discovered in Marri, and even further west, in Afghani- 
stan: — 


Thalictrum pauciflorum . 

„ foliolosim. 
Anemone rupicola. 

„ rupestris. 

„ rivulari8. 
lianunculus hirlellus. 
Delphinium denudatum. 

„ incanum. 

„ ranuncahfolium 

Epimodium datum. 

Pudopli) llum JSmodi. 
Euryale fcrox. 

Pyrus variolosa. 


Cotoneaster micropliylla. 
llubus rosafolius. 

„ parvifolius. 
Potentilia desertorum. 

„ argyrophylla 
Spiraea canescens. 
Osmothamuus fragrans . 
8ah\ elegans. 

EUeugnus parvifolia. 

Bet ula Bhojputra. 

.Alnua nitida. 

Jumper us recurva. 


Kashmir affords several instances, already mentioned, of 
anomalous distribution, instanced by the absence of Andro- 
meda ovalifolia and Bhododendron arboreum; and of oaks, of 
which five species occur in the adjacent provinces, namely, 
Quercus Ilex, annulata , dilatata, ittcana, and semecarpifolia . 
Also the appearance of Salvinia natans, of Euryale ferox , if 
really wild, and Nelumbium speciosum , must be considered as 
very singular, though the latter is found considerably further 
north, on the shores of the Caspian. The bullace, Primus 
insititia, has been found nowhere else in a wild state, except 
indeed it be a variety of P. spinosa. We believe also that the 
cherry is truly wild in the valley, and it is abundantly culti- 
vated in orchards. The prevalence of these, wdtli Planes, 
Lombardy Poplars, Walnuts, Berber is vulgaris , Colehicum , 
Cratagus Oxyacantha , Actcea spicata , Thalictrum minus , Ah 
liaria officinalis , and the great majority of the plants men- 
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tioned at page 109, give an eminently European cast to the 
whole vegetation. 

In the Kashmir lakes many European forms of water-plants 
occur, which, from the absence of similar expanses in the tem- 
perate regions of the Himalaya, are rare or unknown else- 
where ,* such are Nymphaa alba, already mentioned, Villarsia 
nymphesoides , Menyanthes trifoliata , and Trapa , besides Typha , 
Arundo, and various Potamogetons , Slum angustifolium , several 
European Menthas, etc. 


12. Marri. 


The Marri range, on the right bank of the J elam, overhang- 
ing the platform of Kawal Pindi, is a narrow ridge separating 
two deep river-valleys, whose vegetation is quite tropical. On 
its plainward slope it produces ordinary Himalayan forms 
{Rhododendron arboreum, etc.), but the vegetation soon be- 
comes like that of the hills of Kashmir. 

The mountains of Marri properly consist of the western 
termination of the Himalaya (according to our definition of 
that chain), which sweeps round the north of Kashmir, and 
following the course of the Indus, turns to the southward, 
descending gradually into the plains of the Panjab, its most 
southern elopes forming the Salt range described at page 15G. 

Our only knowledge of the plants of Marri is derived from 
a very valuable collection made by l)r. Fleming, who asceuded 
the ranges to 9700 feet. European forms abound in even a 
greater proportion than iu Kashmir, and many Himalayan 
plants find there their extreme western limit ; such are — 


Berboris Lycium. 
Delphinium saniculctformc. 
Quercus annulata. 

„ dilatata. 

„ incana. 

Pyrus baccata. 

Cotoneaster bacillar is. 


Itosa macropliylla . 

1 tub us la&iQcarpus. 

„ niveiM. 

Potcntilla Lcschenaultiana. 

„ Nipalcmis. 
Spiraea callosa . 

Machilus odoratissmus. 


The valley of Hasora, north-west of Kashmir, is still more 
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arid, but not quite Tibetan, Pinus Gerardiana being very 
common. Its flora is, however, scarcely known. 

Tibet . 

Tibet includes the mountain valleys of the Indus and Yarn 
(or Brahmaputra), together with the whole axis of the Hima- 
laya and the heads of many of the valleys which descend on 
the Indian side, and which are situated beyond the mass of 
snow throughout a great extent of the chain. Beyond the 
Indus and Yarn arc the southern slopes of the Kouenlun, 
which according to our definition do not form a part of the 
Himalaya, but of Tibet. Politically its boundary is an irre- 
gular one, accidental circumstances having regulated the line 
of separation between the Indian and Tibetan states. Botani- 
cally, the boundary of Tibet is best drawn at the place where 
the climate becomes too arid to support such a vegetation 
as flourishes at equal elevations on the Indian watershed, 
and especially where there is a total absence of forests below 
13,000 feet. The flanks of all the great Himalayan rivers, 
when above 13,000 feet, arc, owing to the elevation, devoid of 
trees, whether the climate be humid or arid; but when their 
course is oblique, as is the case with the Satlej and the Aran, 
there arc no trees at far lower elevations than this, and a con- 
siderable part of their upper course is through a Tibetan cli- 
mate. Thus, in the valley of the Satlej the climate is too dry 
for trees at the junction of the Piti river, elevated 9000 feet ; 
and the whole of Piti, as w T ell as the upper course of the Satlej 
itself, forms part of Tibet. In the valleys of the Ganges and 
Jumna, on the other hand, w hose course is perpendicular to 
the plains, trees ascend to 10,000 feet, and only the alpine 
zone is arid and hence belongs to the Tibetan Himalaya, in 
contradistinction to “ Himalaya interior.” 

Tibet may be divided into two parts, one to the westward 
(the basins of the Indus and Satlej), the other to the eastward 
(those of the Yaru and Aran, and perhaps of the Monas, Su- 
bansiri, and other rivers). From the position of the Hima- 
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laya, the rain-fall is much greater at the eastern extremity of 
the chain than it is to the westward. Hence Western Tibet 
is considerably drier than Eastern Tibet ; indeed, the lower 
part of the course of the Indus, where that river enters the 
Panjab plain, is situated in a rainless climate ; but the lower 
part of the course of the Yarn, where under the name of the 
Dihong it joins the Brahmaputra, lies in one of the rainiest 
climates of the globe. 

The chain of the Kouenlun, where it forms the northern 
boundary of Western Tibet, is not less elevated than the Hi- 
malaya, and is covered throughout a great part of its length 
with perpetual snow. Its axis has not been crossed by any 
European traveller, but has been reached by Dr, Thomson, 
who visited the Karakoram Pass, elevated 18,300 feet. This 
chain has been called the Mus-tagli, Karakoram, Hindu Kush, 
and Tsungling or Onion mountains (from the prevalence of a 
species of Allium) ; it is also the Bclur-tagh,* which (accord- 
ing to Cunningham) is synonymous with “ Balti mountains,” 
and its continuation forms the Pamir range west of Yarkand. 
In Western Tibet, the axis of this chain is in general distant 
about 150 miles from the Himalaya, and the country between 
the two consists of a complication of ranges of lofty and rugged 
mountains, separated from one another by stony valleys, which 
on the higher parts of the courses of the rivers expand at in- 
tervals into allm ial plains. 

The Indus, near its source, has an elevation of 18,000 feet, 
and where it debouches on the plains of the Panjab it is ele- 
vated only 1000 feet. At Lc it ft 10,500 feet, and at Iskardo 
7200 feet. Below 10,000 feet, the summer heat, from the ab- 
sence of rain, is intense, and the Tibetan flora becomes more 
Sindian and Persian in character. West of Kashmir and tire? 
great peak of Dayamar, the Himalaya diminishes rapidly in 
elevation, and allows access to the humid atmosphere, which 
is condensed on the first ranges of Tibet with which it comes 

* The Bulut-Tag (or Cloud Mountains) of Captain II. Sirachey, who confines 
the term to the range east of Samarkand and south of Khokand. 
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in contact. The Tibetan Flora of the Indus, therefore, ends a 
little below Iskardo, pines appearing in the district of Rondu, 
and throughout the valley of Hasora, which latter may hence 
be regarded as not Tibetan. 

The mean elevation of Western Tibet exceeds that of all 
countries of which we have any definite knowledge, and, if 
not surpassed by part of Eastern Tibet, is without doubt the 
loftiest area of any considerable extent on the surface of the 
globe. Captain H. Strachey gives 15,000 feet as the approxi- 
mate mean elevation ; and when we consider that there arc 
throughout Tibet many ranges of a uniform elevation of 19- 
20,000 feet, and peaks innumerable of 21-25,000, as also that 
the very lowest level of the Indus valley (itself a mere cleft in 
the mountain mass) is 6000 feet, the above estimate will not 
be considered exaggerated. Of the passes over the main axis of 
the Kouenlun and Himalaya, and over their principal ramifi- 
cations, far more arc above than below 17,000 feet, many are 
18,000, and a few 19,000 ; besides which many extensive areas 
in Guge, Nari, Nubra, Rupcliu, and Zanskar, arc continu- 
ously above 15,000 feet for many miles in all directions. 

The climate of Western Tibet can only be approximately 
ascertained, no continued records of temperature, humidity of 
the air, or rain-fall, having ever been kept. Captain H. Stra- 
chey has however reduced all the detached observations that 
were procurable, and we are indebted to his valuable paper on 
the Physical Geography of Western Tibet* for most of the 
following data. 

In the basin of the Indus at Le, elevated 11,800-12,000 
feet, and 1300-1500 above the bed of the river, which is con- 
siderably below the mean elevation of Western Tibet, and 
in a sheltered locality, the mean temperature of the year is 
assumed to be 35°: of January 10° (variation —5° to +25°), 
and of July 60° (variation 50° to 70°). Constant frost sets in 
at that elevation early in November, and lasts till the end of 
February ; but night-frosts continue till the middle of April, 

* Road before the Royal Goograplncal Society, November, 1863 
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and commence again in the middle of September. A rather 
sadden rise of temperature attends the vernal equinox, and 
the summer is comparatively warm, the maximum sometimes, 
but rarely, reaching 70°. 

At 13,000 feet the mean temperature probably coincides 
with that of the freezing-point. At 14-15,000 feet the sum- 
mer months alone arc free from night-frosts, the maximum 
temperature is only 60° in good shade, and the winter is pro- 
portionately colder than at 12,000 feet ; thaw commences at 
the end of April, the night-frosts arc slight by the end of that 
month, and the mean of the day rises to 50°. At 15,500 feet 
it probably freezes during every night of the year. At 20,000 
to 21,000 feet there is probably perpetual frost in the shade. 

These numbers however give no indication of the heat to 
which vegetation is exposed, for, owing to the rarity of the 
atmosphere and cloudless skies, the sun’s rays have intense 
power, increasing with the elevation, raising the (white glass) 
thermometer exposed to them sometimes upwards of 100° 
above the mean temperature of the air. This, combined with 
the fact of the temperature of the soil being always above that 
of the air, fully accounts for the sudden impulse given in 
spring to the vegetation even in the loftiest and coldest re- 
gions. The heat radiated from the naked rocks has also a very 
powerful effect, especially on the summer crops. 

Extreme aridity is the characteristic of all Western Tibet. 
Rain and snow at moderate elevations are scarcely known, 
and have no further direct effect on vegetation than is due to 
the moisture of the soil produced by the melting of glaciers 
and snow-beds. Dew and hoar-frosts are very rare pheno- 
mena. The snow-level is nowhere below 18,000 feet ; in the 
mountains north of the upper Indus valley it rises to 20,(XX). 

Owing mainly to the great drought, the soil is in many 
places covered with an efflorescence of carbonate and other 
salts of soda, and salt-lakes are of frequent occurrence. Almost 
all the large bodies of water indeed are more or less saline, 
some of them intensely so, especially such as have no outlet, 

2f 
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and are hence gradually drying up. This diminution of many 
of the lakes is no doubt entirely attributable to a change of 
climate, which is extremely interesting in a botanical point of 
view, from its favouring the immigration of many saline types 
of the Caspian flora. 

Where the surface is covered with salt-marshes, arc found 
Glaux maritima, Eurotia, Corispermum , Caroxylon, Suada, 
Salsola, Chen opodium, Ambr'm a, Christolea, Triglochin ; and a 
large Nostoc, of a species eaten in China, floats on the surface 
of the pools. The carbonate of soda again appears to have 
no appreciable effect on the vegetation of the dry soil it en- 
crusts; grasses, tufted Androsaces , Astragali, Gnaphalia , Ar- 
temisia*, etc., being alike covered with it. 

Cultivation in Tibet attains the height of 15,000 feet, and 
is luxuriant below 12,000 feet, barley and wheat being the 
grains cultivated, with rape and millet at lower levels. The 
indigenous vegetation is everywhere scanty. Though there is 
no forest, the banks of the rivers and streams are skirted by 
a dense scrub of bushes, chiefly Myricaria, llippophae, Rosa, 
and Lonicera. Pop ulus halsamifera and Evphratica, and Juni- 
perus excels a are the only trees, and these occur rarely; as 
docs Pinus excelsa, which is only found towards the confines 
of Hasora, and can hardly be considered a Tibetan tree. My- 
ricaria and Hippophae occasionally attain a height of twenty 
feet. Of cultivated trees, apricots and Popvlus halsamifera are 
seen up to 12,000 feet ; apples, w 7 alnut, the black poplar, and 
Eleeagnus up to 11,000 feet, pears to 10,000 feet, and grapes 
and white poplar and plane-trees to 9000 feet. 

Subtropical types ascend along the course of the Indus 
to Rondu and Iskardo, and some of them even as far as 11,000 
feet, in Nubra and Le, of which the following genera are ex- 
amples : — 

Capparis. Echinops. 

Pcganum. Tamarix Qallica. 

Tribulus. Lycium. 

Sophora. Vincetoxicum. 
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Plectranthus rugosus . . 
Linaria ramosmimu . 
Cyperus. 

Chloris. 

Cymbopogon. 


Audropogon. 

Eriophorum. 

Saecliarum. 

Erianthus. 


The temperate vegetation consists almost exclusively of Eu- 
ropean and Siberian types, and differs remarkably from the 
Himalayan in the total absence of Rubi and Acomtum . Be- 
sides the shrubs and trees mentioned above, there occur — 


Salix angustlfolia . 
„ zygoslemon. 
„ purpurea. 

„ acutifolia 
„ alba. 

„ Jr ay il is. 
Perowbkia. 

Ulinus pirnila. 
Populus alba. 

„ nigra. 


Ekragnus. 

Betula Bhojputra , var 
Loniecno, several. 
Clematis oricntalis. 
Rosa pimpinelhefolia 
Artemisia', several. 
Caragana versicolor. 
Berberis ulicuia . 
Uliamnus. 

Ephedra. 


The prevalent natural families are all European 


lianuncukeea' 

Furuariacea?. 

Cruciferm. 

Alsinea). 

Leguniinosa). 

Rosacea). 

Umbellifera\ 

Saxifrages. 

Compo&ita). 


Scrophulariacoae 

Labiata>. 

Boragineae 

Pol) gonejr. 

Chenopodiacea* 

AmeniaeesD. 

Gramiiiea>. 

C\ peracea'. 


The following herbaceous genera and species may be noted 
as often occurring : — 


Ranunculus. 

Anemone. 

Delphinium 

Thalictrum 

Corydahs 


Hypecoum. 

Draba. 

Cardamine, 

Matthiola, 

Sisymbrium, 
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Stellaria. 

Erigereac. 

Lychnis. 

Aster. 

Dianthus. 

Saussurea. 

Astragali, many. 

Gentiana. 

Phaca. 

Veronica Beccabunga 

Thermapsis. 

Agrostis. 

Oxytropis. 

Anagallis. 

Cicor. 

Orobanche. 

Potentilla. 

Euphrasia officinalis. 

Chamterhodos ealulosa. 

Pedicularis. 

Saxifraga. 

Thymus 8t>rpyllum. 

Epilobea*. 

Menthao, various. 

Carum Carui. 

Dracocephalum. 

Galium Aparine 

Primula). 

Tussilago Farfara. 

Statico. 

Mulgedium. 

Orchis. 

Tartaricum. 

llermimum. 

Artemisia. 

Allardia. 

A Ilia, several. 

The water-plants are 

Hippuris vulgaris , Limosclla aquatica , 


Zanmchellia palustris, Ranunculus aqnatiUs and radicans, 
Utricularia , and several species of Potamogeton . 

In favourable localities a short turf covers the ground, 
and affords a nutritious pasturage to yaks, goats, sheep, and 
horses; this consists chiefly of the common Fescue grass 
(Festuca ovina ) and other European species, with several spe- 
cies of Stipa and tufted Car ices. 

Owing to the great pow er of the sun there is scarcely any 
alpine vegetation, even at 15,000 feet; and above that, though 
plants may be gathered up to 19,000 feet, vegetation is ex- 
cessively scanty, and only found by the margins of rills from 
melting snow. The flora of these regions includes some plants 
of great interest, as Pap aver mdicaule , 0<rygraphis glacialis , 
Ranunculus hyperboreus , Taraxacum officinale , Delphinium 
Brunonianum , Berberis ulicina . A small Urtica is everywhere 
common at great elevations. 

The follow ing list of genera and species that occur above 
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15,000 feet is of course far from complete ; those with au as- 
terisk (*) have been observed above 17,000 feet. 


Corydalis Tibet ica. 

*Draba aizoidcs and others. 
# Parrya. 

*Cerastium 
# Lychnis. 
# Thylacospermum . 
*Myricaria. 

*Biebersteinia odor a. 
Oxytropia eh il iophylla . 

* Astragali, several. 
Thermopsia. 

Potentilla Salessovii. 

„ anscrina. 

# „ Meyeri . 
*8ibbaldia procumbens, var. 

Chaimerhodos sabulosa. 
*ttaxifraga cernua. 

*8eda. 

*8aussureflD, tliree species 


# Aater alp in its. 

* Artemisia. 
*Leontopodium. 

*Allardia. 

# Pyretbrum. 

Ligularia. 

# Ncpota multibract eat a. 
Cynoglohsum. 

Li t hospernuim euch ronton . 
*Gy nmaudra 
^Primula. 

Khcuin 
Ephedra 
*( Prices. 

^Stipa. 

# LJoydia scrofula 
*Festm*a ovum, and other 
Grasses. 


Owing to the aridity of the climate all Cryptogam!# are 
extremely rare: only three or four Ferns occur; flosses are 
scarcely more common, and never fruit. A few crustaccous 
Lichens, on stones, and half-a-dozen Fungi, including several 
British species, have been collected. 

Western Tibet is tolerably well known botanically*. It 
was first explored by Dr. Falconer, who visited Ilasora, Dras, 
and Balti, and made a fine Herbarium, which is unfortunately 
still unexamined and undistributed, at the India House. 
Jacqucmont visited Piti in 1830, and l)r. Hoyle’s collec- 
tors were there also. Dr. Thomson’s collections were made 
in Piti, Balti, Hupchu, Ladak, Zanskar, Nubra, and Dras. 
Captain Henry Strachey made an excellent collection in the 


* There arc a few plauts in the Wullichiaii Herbarium, collected by Moor- 
croft, the find explorer m modem turn's of Ladak, and ticketed us from that 
place, but they arc mostly outer Himalayan plant b. 
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mountains round the Pangong lake, and Captain Bichard 
Strachey and Mr. Winterbottom a very valuable one in Guge 
in the autumn of 1849. Mr. Lance has also sent us, through 
Mr. Edgeworth, a collection from Piti, Ladak, and Dr as, which 
contains many interesting species. 

Our attempts to divide Western Tibet into provinces have 
been attended with unusual difficulty, owing to the undefined 
limits of those already established, and to the fact that the 
natives of that country have no system of nomenclature for 
large areas, mountain chains, or rivers, available for our pur- 
pose. Considering how scanty the flora of Western Tibet is, 
not amounting perhaps to more than 500 species, and how 
widely the majority of these are spread, any division into 
provinces might perhaps have been dispensed with, — so far 
as the purposes of geographical distribution are concerned; 
but the flora of the country is far too imperfectly known in 
detail to warrant the assumption that particular habitats are 
wholly useless; and we should further be depriving future 
local botanists of the benefit of our local knowledge. 

In the following attempt we have been guided wholly by 
the river systems, which enable us to divide the country 
into three parallel lines of provinces, that occupy (within 
rough limits) — 1. The north slope of the Himalaya; 2. The 
beds of the Indus and Satlej ; 3. The south slope of the 
Koucnlun : they are as follows : — 

1. Guge, the Tibetan course of the Satlej. 

2. Piti and Parang, the basins of the rivers of those names, 
tributaries of the Satlej. 

3. Zanskar, the basin of the Zauskar river. 

4. Dras, the basin of the Dras liver. 

5. Nari, the upper course of the Indus. 

6. Ladak, the middle Tibetan course of the Indus. 

7. Balti, the lower Tibetan course of the Indus and of the 
Sliayuk rivers. 

8. Nubra, the upper basins of the Nubra and Shayuk rivers, 
tributaries of the Indus. 
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1. Guge or Hundes is wholly under Chinese influence, 
and is comprised between the Himalaya and its Cis- Satlej 
branch. It extends from the lakes of Mansarowar and Rakas- 
tal down the course of the Satlej to Kunawar. The surface 
of Guge differs remarkably from the rest of Tibet in the 
greater extent and depth of an alluvial deposit, found else- 
where in Tibet in smaller quantity, and here forming an 
undulating surface, gradually declining from 15,200 feet, the 
level of the lakes, to 10,000 feet at the confines of Kunawar. 
This province, familiarly known as the plain of Tibet, and 
which has mainly given rise to the erroneous impression of 
Tibet being a steppe, plain, or table-land, is 1 20 miles long 
and 15 to GO in breadth, and is traversed by the Satlej and 
its various feeders, which flow in deep narrow ravines 1000 to 
3000 feet below its mean level. 

The botany of Guge is scanty in the extreme ; the country 
has been traversed by Moorcroft and Captain II. Straohey, and 
visited by Captain 11. Straohey and Mr. Winter bottom, who 
collected fifty or sixty species of plants around the lakes, and 
calculated that not one-twentieth of its surface was covered 
with vegetation. 

2. Piti and Parang. — Of these two valleys, that of the 
Piti river is entered from Kunawar by the llangarang Pass, 
elevated 1 4,800 feet. The Parang Pass, over the range divi- 
ding the Parang from the Piti rivers, is 18,500 feet. The lofty 
platform of Rupcliu, which extends from the Parang Pass 
across the main chain of the Himalaya to the adjacent head 
of the Zanskar valley, and from the Cliumoreri lake to the 
Lachaiang and Tunglung Passes, is elevated 15-10,000 feel ; 
Chumoreri lake, situated on it, being 15,200. The vegetation 
of the whole province is extremely scanty. 

3. Zanskar occupies the north slope of the main Himalayan 
chain, parallel with Kishtwar on the south. The change in 
the vegetation on crossing the Umasi Pass (18,000 feet) from 
Kishtwar is very sudden, only two or three species found 
at 12-13,000 feet on the Tibetan face being identifiable with 
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those of Kishtwar. Padum, the capital, is 12,000 feet above 
the sea ; and a rich herbaceous vegetation occupies the river- 
flats and ravines. The Zanskar basin is cut off from that of 
the Indus by lofty ranges, and the defile through which the 
Zanskar river flows to the Indus is rocky and impracticable. 

4. Dras. — This province occupies the same position rela- 
tively to Kashmir that Zanskar does to Kishtwar. The com- 
munication between Dras and Kashmir is by a remarkable 
depression — the Zoji Pass, whose elevation being only 11,300 
feet, gives free access to the moist winds of Kashmir, and 
Dras is hence the most humid and fertile province of Tibet ; 
its flora approaching very closely to that of Kashmir. 

The openness of the valleys of Dras, and the occurrence of 
elevated plains or steppes at its north-west extremity, which 
have been called the plains of Dcotsu, are remarkable excep- 
tions to the generally rugged nature of Tibet ; and the fact 
of Dras and Cruge having both been visited and described by 
European travellers before most other parts of Tibet, and their 
both being so exceptionally level as compared with the rest 
of that coimtry, has materially tended to spread the erro- 
neous impression of the whole of Tibet being a scries of ele- 
vated plains. 

Artemisia and Umbel lifer a, including Prangos pabularia, 
are abundant in the Dras valley, and the prevalent Cheno- 
podiaceee of Tibet are scarce. Vitis, Tmpatiem , Black Cur- 
rant, Silent inflat a, Aconitum , Hypericum , Vernonia , Juntpe - 
rus, Thymus Serpyllum , Achillea Millefolia ) Convallaria, and 
Tulipa , all very rare in Tibet, occur in the valley. Towards 
the summit of the Pass, Dr. Thomson gathered 110 species 
on the Tibet side, of which all but six or seven Were Kash- 
mirian. 

6. Nari. — Of this province (more accurately called Nari- 
Khorsum) nothing is known botanically ; it is enormously 
lofty, utterly barren, and almost uninhabited, except on the 
lowest part of the ravine of the Indus, whose sources have 
not been visited by any traveller ; nor has the province been 
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entered except by Moorcroft : it is wholly under Chinese in- 
fluence. 

6. Ladak. — This province, as restricted by us, extends from 
Nari to Balti, a distance of 230 miles, in which the Indus 
descends from 1 1,000 feet at Dcmchok, to 10,500 below Le, 
and at 8500 enters Balti. 

From Ilanle, the most elevated portion of this province, to 
its lower end, the increase of vegetation is very gradual along 
the valley of the Indus. The town of Ilanle (14,300 feet 
above the le\cl of the sea) is situated in a very open, undu- 
lating, barren, saline plain, six to eight miles in diameter, 
covered with bog-soil, and bearing plants characteristic of 
such localities. Bushes of Myriraria become common at 
14,000 feet, and these attain the character of small trees at 
13,000; below this, Poplars, llippophae, Rosa , etc. commence, 
and form a low brushwood. Le, the capital of the province 
(and of West Tibet), is 11,800 feet above the sea. 

7. Balti is a Mohamedan province, and extends from 
Ladak to the great bend of the Indus ; it also includes the 
lower course of the Shayuk river, up to 10,000 feet. Jt is 
conterminous on the south with liras and llasora, and bound- 
ed on the north by the Kouenlun, or Mustagli. The axis of 
the latter is probably not less elevated than it is further east; 
but little is known of its slopes north of Balti, except that, 
owing to the damp winds finding free access by the Indus val- 
ley, they are more snowy than anywhere to the eastward. 

The bed of the Indus at Tolti is elevated about 7500 feet ; 
at Iskardo, the capital of the province, 7000; at Roudu, 
6200 ; and at the great bend about 5000. 

Throughout Balti the course of the Indus is in many places 
quite impracticable, from the narrowness of its defile and its 
rugged bounding mountains. Except in the presence of the 
subtropical genera mentioned at page 218, the vegetation of 
Balti presents little of interest. Vines abound, climbing over 
the poplars, and there is much cultivation in available situa- 
tions. 

*9 
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8. Nubra. — We have extended this province to the whole 
of the south flank of the Kouenlun, from Balti to Nari ; it 
includes the districts of Nubra, Pangong, and Rodok, and is 
comprised within the basin of the Shayuk river and its afflu- 
ents, including the Pangong lakes, which have now no exit, 
but which there is good evidence to prove once drained into 
the Shayuk river. This is the most lofty and sterile province 
of Tibet, except Nari; the avis of the Kouenlun being pro- 
bably continuously upwards of 18,500 feet in elevation, and its 
main ramifications being equally lofty. r rhe valleys enclosed 
between the latter extend for many miles at 10-17,000 feet, 
whilst numerous peaks in all parts rise 20-23,000. The ele- 
vation of the Karakoram Pass, on the axis, is 18,300; that of 
the Pangong lakes, which are very salt, 1 3, 100 feet ; and they 
are surrounded by mountains of 19,000 feet. The elevation 
of two of the passes o\cr the range dividing the Indus from 
the Shayuk valley, north of Le, arc 1 7,000 and 19,000 feet. 

There is little peculiarity in the vegetation of Nubra ; the 
plants of the lowest valleys are those of the Indus in Balti, 
Populus Euphratica being plentiful. Clonus pumila occurs 
nowhere else in Tibet. Walnut and Elcsagnus here find their 
northern limit, and are both scarce. In respect of cultivation, 
the Nubra valley is superior to any other part of Tibet of 
equal elevation, being comparatively well wooded, and the 
trees often affording shade, whilst green lanes blooming with 
Clematis and rue, and hedges of Hlppophae enclosing fields of 
millet, wheat, buckwheat, and rape, are common around the 
villages. The only peculiar plants are a curious dwarf Berberis 
(B, ulicina , nob.) which grows at 1 1-15,000 feet, and a white- 
flowered Allium at 1 1,000 feet. 

Eastern Tibet is quite unknown to us botanically and 
geographically. The scanty notices published by the few tra- 
vellers who have been -able to penetrate into the interior of 
that strictly guarded country lead to the conclusion that it 
has the same general aspect as Western Tibet, as far east at 
all events as Jigatzi or Teshu Lumbu and Lhassa. The oral 
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information of the natives of the country confirms this. Wc 
learn from Turner that showers of rain arc frequent about 
Jigatzi during the summer months ; and as the winds in the 
valley of the Yaru are said to be generally east and south-east, 
the amount of rain-fall must increase as we descend that river, 
though, sheltered as it is by the Assam Himalaya and Mislimi 
mountains, the fall is no doubt comparatively insignificant. 

Of the direction of the mountain-chain to the north of the 
Yaru nothing is known. The only Europeans who have vi- 
sited it have been Captain Bogle in 1774, who resided at the 
monastery of Cliammaning, in latitude 3(H° north, when on a 
mission to the Supreme Pontiff ; and, more latterly, Messrs. 
Hue and Gabct, who crossed it on their way from Kokonor 
to Lhassa. From the accounts of the latter travellers the 
country seems to be enormously elevated, and continuously so 
for a belt of many miles in breadth ; and to this may be added 
the testimony of the Tibetans themselves, and the fact of so 
many of the greatest rivers of Asia rising within the same 
area. 

Dr. Hooker collected a few plants on the southern border 
of Tibet to the north of Sikkim, and these, amounting to only 
fifteen or twenty speeies in two days’ journey, are almost 
identical with those from equal elevations (i 0-1 8,000 feet) in 
West Tibet, — a stunted Lomcera and Urtica being the preva- 
lent species at 16,000 feet, with creeping Cariccs in the sand, 
and tufted plants of A/sinece , Dr aba, Androsace, Oxylropis 
chiiiophylla, Sedum, Saxifraya, and grasses and sedges, most 
of which ascend to 18,000 feet. The curious genus Thylaco- 
spennuni forms hard, hemispherical mounds on the stony soil 
at these elevations, and is one of the most conspicuous fea- 
tures of the fiora. The ground was there everywhere covered 
with an efflorescence of carbonate of soda, and the pools of 
water were full of Ranunculus aquatilis and Zannichellia pa - 
lustris , also typical of similar situations in West Tibet. 

In the valley of the Yaru the Dama ( Carayana versicolor) 
is said to grow, and to be the only firewood ; and by the 
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streams, in sheltered valleys, are poplars, willows, and pro- 
bably ash or walnut. Where the Aran enters Nipai, at Tin- 
gri, the vegetation appears (from a small collection we have 
received thence) to be similar to that of Kunawar. 

At Lhassa the country is open and stony, and without 
trees, except such as are cultivated, just as in Western Tibet. 
Of these, the apricot is the only one of which we have any 
certain knowledge. Vines have been stated to grow in the 
city of Lhassa (Humboldt, ‘ Asie Centrale*), but this has been 
contradicted by all our informants. Further cast, in the di- 
rection of China, we learn from Hue and Gabet’s Travels 
that the mountains are covered with forests, while towards 
the south-east, in the valley of the Yarn, a subtropical climate 
is soon reached, tea, rice, and cotton being all cultivated. 


Til. Eastern India 

The axis, or watershed, of the great meridional chain which 
is continuous with the Kouenlun must be sought as far north 
as 35° N. lat., where it penetrates between the waters of the 
Hoanglio and those of the Yang-tse-Kiang. It is, however, 
probable that the watershed of the Yarn river lies considerably 
further south than this chain, and occupies a position nearly 
parallel to tlvat river, till it reaches 28° N. lat. in 98° E. long., 
after which its direction is nearly north and south, and it be- 
comes the axis of the Malayan peninsula, which separates Ava 
and Siam on the one hand from Yunan and Cochin-China on 
the other. 

To the north of this chain, in Tibet, lies a vast unknown 
tract, in which the head-waters of the Yang-tse-Kiang perhaps 
ramify, as well as those of the Tsa river, which is identified by 
Chinese geographers with the Neay-Kiang of Cocliin-China. 
On the southern face of the chain the Dihong, the Brahma- 
putra, and the Irawadi, have their sources. It may therefore 
be considered to be the lioundary of India in this direction, as 
the frontiers of Ava and China run nearly along it. 
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The chain of mountains which separates the waters of the 
Brahmaputra from those of the Irawadi, branches off from 
this main axis at an acute angle. Its direction is south- 
west, and it decreases rapidly in elevation after leaving the 
Mishmi country, forming the Naga hills, which extend from 
964° E. long, to the sources of the Cachar and Manipur rivers, 
and have an average height of 6000 or 7000 feet. Here the 
chain bifurcates, one branch running due west as far as the 
great bend of the Brahmaputra, while the other runs nearly due 
south. The western branch, under the name of the Cachar, 
Jaintia, Khasia, and (1 arrow hills, separates the valley of As- 
sam from that of Silhet. Its elevation varies from 1000 to 
7000 feet. The other, which separates Cachar, Chittagong, 
and Aracan, from Ava, has been called the Acng range ; it is 
less known, but is in many parts probably equally elevated. 

The provinces of Eastern India selected for botanical divi- 
sions arc — 

1. Mishmi. 

2. Assam. 

3. Naga and Khasia. 

1. Cachar and Silhet. 

5. Chittagong and Tippera 

1. Mishmi. 

The country between Tndia and China to the east of Assam 
is as little known as any other on the glolie. Between the 
British frontier and that of China there are interposed a 
number of savage tribes, constantly at war, and so extremely 
jealous of one another that no oilers of reward have been suc- 
cessful in inducing them to guide travellers into the interior 
of their mountains, though many efforts have been made since 
Assam was conquered by the Indian Government during the 
first Burmese war. At that time (as we learn from Captain 
Wilcox’s very interesting narrative) a corps of scientific sur- 
veyors was attached to the anm in the field, in order to be 


6. Aracan. 

7. Ava and Pegu. 

S. Tcnasscrim. 

9. Malayan Peninsula 



FLORA INDICA. 


230 

ready to take every opportunity of improving our knowledge 
of geography. To the surveys of this corps, and in particular 
to Captain Wilcox himself, we are indebted for all that is 
known of these countries. 

The Mishmi mountains, which occupy the most northerly 
part, are the southern and western slopes of a mass of snowy 
mountains which sweep round the north-west of Assam from 
the east bank of the Dihong to the sources of the Dihing river. 
The peaks of this chain arc perhaps nowhere of great eleva- 
tion as compared with the Himalaya, though many arc covered 
with perpetual snow ; and there are probably considerable de- 
pressions, as at the source of the true Brahmaputra, which is 
at the north-east angle of the chain, where the branch which 
runs west, and bounds Mishmi on the north, is given off. 
These mountains rise abruptly from the plain of Assam. 
They have been visited by Captain Wilcox and by Mr. Grif- 
fith, to whom we are indebted for all our information regard- 
ing their vegetation. The climate is extremely humid. The 
rainy season is the same as in Assam, but heavy winter rains 
occur, and the air is usually extremely damp. 

The northern valleys of the Mishmi country appear to be 
included in Tibet, and from the accounts of the few travellers 
who have perilled their lives in attempting to ascend them, 
the Tibet frontier is gained in about fifteen days’ march up 
the Brahmaputra, from the Kund or sacred pool of that river. 
Wilcox, indeed, approached the frontier village of Taling; 
and more recently a French missionary (M. Kriek) reached 
the same spot, where he was forced to retire, owing to the 
jealousy of the authorities. 

The flora corresponds very closely with that of Sikkim, 
Bhotan, and the Kliasia mountains, and affords every indi- 
cation of constant humidity. The mountains, up to six thou- 
sand feet, are covered with a dense tropical forest, in which 
Calami , Wallickia , Arte a, Caryota , and Arenga , are common, 
with tree-ferns. Panda nos, and Musa. Oaks, chesnuts, a wild 
Thea, Guttifera , TMacea , Verbenacece, and Araliacti *? are clia- 
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racteristic trees. Liquidambar is also common, and parasitical 
Orchidea and ferns arc extremely abundant. A plant closely 
allied to Raffiesia ( Sapria Griffiths) , which was discovered in 
these mountains by Griffith, is the most remarkable form 
known to occur there. 

The upper valley of the Brahmaputra is more open, and is 
richly cultivated, rice being the chief crop, and oranges the 
most abundant fruit-tree. 

Higher up, the mountain-slopes arc clad with pines of an 
undetermined species in great abundance. Rhododendron ar - 
boreum is also of frequent occurrence, and the temperate flora, 
so far as it is known, closely resembles tliat of Khasia. 

The alpine flora is quite unknown ; but we learn from Wil- 
cox, who crossed a pass elevated 1 2,800 feet above the level of 
the sea*, on his journey to the Irawadi, that stunted Itho- 
dodendrons were common, and that a species of Juniper oc- 
curred on the crest of the pass, together with Coptis Tecta , a 
remarkable Ranunculaceous genus, w hieh is not found in the 
Himalaya. 

Though so luxuriant and tropical, the flora of the Mishmi 
hills below G(X)0 feet elevation did not yield Griffith a rich 
harvest, — he did not obtain a thousand species during his re- 
sidence there. These consisled chiefly of tropical orders, 
amongst which the following art* the most numerous in spe- 


cies ; — 

Composite . . . . 80 Bubiareao 42 

Graminea* 73 Aeanthnecie . . . 38 

Labiate ... . . 50 Leguunnosa* .... 31 

Orckideao 13 Cyperaceie 22 

besides 200 Perns. 


These numbers are taken from his published journals ; but, 
from our examination of the materials from which they were 
computed, they must be considerably reduced, especially the 
Ferns. 


* Asiat. Res. xvii, 451. 
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2. Assam. 

The province of Assam is bounded by the Himalaya and 
Mishmi mountains on the north, and by the Khasia and Naga 
hills on the south. It is a tropical valley continuous at its 
western extremity with the plains of Bengal, and gradually 
contracting to the eastward, till the mountains at last ap- 
proach so close together that no level country remains be- 
tween them. The width of the lower valley is about thirty 
miles; it is in general level, but low ranges of hills project 
occasionally from both sides almost to the Brahmaputra, and 
isolated hillocks occur scattered here and there over the sur- 
face. 

The atmosphere is very humid, and dense fogs are frequent 
in winter. The rainy season lasts from May till October, and 
the rain-fall (about eighty inches at Govvahatti), though much 
less than on the mountains by which it is surrounded, is con- 
siderable. The climate is therefore on the whole equable, 
without excessive summer heat, and without great winter 
cold. Lower Assam is richly cultivated, but dense forest occu- 
pies the base of the hills on either side, as well as the hillocks 
which advance upon the plain. 

In Upper Assam there is but little cultivation, and much 
forest, which is often almost impervious from rank under- 
wood. Along the river the low alluvial plains, which at the 
junction of the Dihong arc scarcely raised 330 feet above the 
level of the sea, arc bare of trees, and covered with dense 
grass jungle. The mountains display a rich vegetation of the 
most tropical forms which India produces. Anonacece are 
numerous, several species of Myristiceos occur, and the India- 
rubber fig forms large forests in some places. Calami and 
Plectocomia abound in the dense jungles, as well as other 
rare and interesting palms, belonging to the genera Livistonia, 
LAcuala , Arenga , Areca , Wallichia , etc. Oaks and chesnuts 
are also characteristic types, as are Guttifera , Temstrcemia - 
cetB f Magnoliacece, Saurauja , and tree-ferns. 
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The earliest explorer of the flora of Assam was Major Jen- 
kins, who transmitted to Sir W. Hooker very extensive collec- 
tions. Wallich, Griffith, and McClelland visited the valley in 
1835, to investigate the then recently discovered tea forests, 
and Griffith returned to it more than once, so that its vegeta- 
tion is now well known. Mrs. Mack and Mr. Simons have also 
enriched the llookerian Herbarium with many interesting As- 
sam plants. The Ramtnculus Chinensis , a well marked Chi- 
nese species, occurs nowhere else in India ; and Griffith has 
pointed out a multitude of instances of similarity between the 
floras of these two countries, in his able Report on the culti- 
vation of the tea-plant in the Transactions of the Agricultural 
Society of Calcutta. The manufacture of tea lias now been 
carried on for some years with considerable success in Upper 
Assam, but the wild tea (whose abundance in the forests 
of some parts led to the attempt in the first instance) is no 
longer used for that purpose. Griffith has given a general ac- 
count of the botany of the Assam valley, in his Report on tin* 
tea cultivation already alluded to ; as also in his “ Remarks 
on a collection of plants made at Sadya, in Upper Assam,” 
published in the Calcutta Asiatic Society's Journal, and in his 
private journals. He mentions having collected 1500 species, 
and computes that the whole flora must amount to at least 
0000, — an estimate which, like all such made on similar data, 
is greatly exaggerated, and probably doubles the actual amount. 

3. Naga and Kiiasia Hills. 

The mountain range which bounds Assam on the south is 
known by a great diversity of names in different parts of its 
course, according to the different tribes by whom it is in- 
habited. J The only part of the range which is well explored 
is that called the Kiiasia hills, across which a good road runs, 
by Jwliich a communication is kept up between Silliet and 
Gowahatti, the capital of Assam. These mountains have 
been explored botanically by Wallich and Griffith, and more 
recently by ourselves. 

2 h 
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The Khasia hills rise abruptly on the south from the plains 
of Silhet to the height of about 4000 feet, and thence more 
gradually to 6000 feet. The culminating point is Chillong 
hill, the elevation of which is about 6600 feet. Their south- 
ern slopes are exposed to the full force of the monsoon, and 
the rain-fall is there excessive, amounting at Churra to 500 or 
600 inches annually. Further in the interior the fall is less, 
and it gradually diminishes in amount till the valley of Assam 
is entered. On the north side the slope of the mountains is 
less abrupt, though there too there is a sudden fall from 5000 
to 2000 feet, below which level a succession of gradually low- 
ering hills continues to the Brahmaputra. 

To the westward of the Khasia hills lie the G arrows, which 
are lower, the maximum elevation being probably nowhere 
more than three or four thousand feet. To the cast, beyond 
Jyntca or Jaiutia, which is similar in general character to 
Khasia, and will be included by us under that designation, 
there appears to he a considerable depression in the range, a 
large river with an open valley penetrating far to the north. 
These hills have, however, not been explored by Europeans. 
To the east of Cachar again there arc lofty hills, inhabited by 
Nagas, and also quite unexplored, except in one place, where 
they were crossed by Griffith in travelling from Upper Assam 
to the Hukum valley, on a tributary of the Irawadi. 

Notwithstanding the enormous rain-fall and the great hu- 
midity of the atmosphere, the higher parts of the Khasia hills 
are generally hare of trees, except in ravines and occasionally 
on northern exposures. This remarkable peculiarity is due 
partly to the nature of the surface, and the free drainage, but 
mainly to the removal of the soil by the heavy rains, and to 
the furious winds which sweep over the level tops of the hills. 
Wherever there is shelter, trees spring up at once ; and the 
base of the mountains, and tho deep valleys which penetrate 
far into the interior, are clothed with dense forest. 

At the base of the Khasia the vegetation is tropical, and 
the plants the same as those of Assam. The sheltered and 
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well wooded dells possess a uniformly hot climate, and closely 
resemble similar spots on the Eastern Archipelago. Vaccinia 
are plentiful, and there are many representatives of the Ma- 
layan flora, such as Myristica , Henslovia (Wallich), Polyoma, 
Cardioptcris, Antidesmce, Apostasia, Cyrtosia, and other Or- 
chidese, Temstroemiacea , Sonerila, Medini/la, Erycibe , Cyrto - 
ceras, and Tacca. 

Higher up, temperate climate forms become common, 
chiefly oaks (of which, including chcsuuts, sixteen species 
arc known), Styrax , Magnolia , Garrinta, Sphcerocarya, and 
Lauracefp. Acantliace<v form a groat part of the underwood, 
and balsams arc \ cry numerous. The open hill-sides are 
covered with a luxuriant herbage, remarkably rich in species ; 
and at elevations abo\c 5000 feet there is a remarkable pre- 
dominance of northern forms, which are common on the Hi- 
malaya at greater elevations. Most of the large Himalayan 
genera are there represented. We find species of Ranunculus, 
Anemone, Thalictrum , Delphinium , Corydalis , Geranium, Par - 
nassia , Rubus, Potenlilla, Sanguisorba, Astragalus, Saxifraga, 
Astilbe, UmbelUfer # , Valeriana, Senecio, Cirsinm, Pedicvlaris, 
Primula, Tojieldia, and Iris. Of many of the genera which 
abound in the temperate Himalaya there are only single spe- 
cies, of others there art* several. Rhododendron is represented 
hy several species. One of these, the common R. arbormm, 
lias a very wide range in India • the others belong to the more 
eastern forms of the genus, and, like the species of Java, de- 
scend to very low elevations • of Rosa also, the only species is 
the Peninsular and Chinese R . sempervirens. 

We have elsewhere (page 105) alluded to the prevalence of 
Chinese and Japan forms in Eastern India ; many of these are 
Himalayan, but some arc quite peculiar to the Kliasia. Of 
these, Pinas Sinensis, Nymphaa pygmcea , Aralia acukala, Ha- 
mamelis Chinensis, Nepenthes pltyllamphora, and Bowrmgia 
of Hooker (a curious genus of ferns) are all Chinese species, 
which in India are almost confined to the Khasia. Reeve- 
si a and Illicium are genera confined, so far as is hitherto 
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known, to China and the Khasia ; whilst Hehmngia, Micro - 
ptelea, Corylopsis , Bucklandia , and Quercus aerrata , though all 
Chinese and Khasian, are also common to the Himalaya ; and 
Vaccinium bractcatum, as we have elsewhere said, is found 
in China, the Khasia, and the Peninsula, but not in the Hi- 
malaya. 

Podo8temon is a remarkable genus, which is abundant in all 
the Khasian streams, even in the most rapid currents covering 
the stones in autumn with a bright green carpet. This genus 
is even more abundant in the Nilgiri and Ceylon streams, 
and also found in Mislimi, but is quite unknown in the Hi- 
malaya. 

Palms are very abundant in the Khasia, though much less 
so than in the Malayan Peninsula and Eastern Archipelago. 
We collected twenty-five species, belonging to the genera 
Phwnijc, Licuala, Areca,Artnga, Pleclocomia, Calamus , Caryota f 
Chamcerops, and TVallichia . Of these the Chartuerops is pro- 
bably identical with the Nipal and Kumaon C. Martial) a, 
though not found in any intermediate part of the Himalaya. 
Lirislonu, which is said to occur at the northern base of the 
Khasia, is found no further west. 

There is only one pine in the Khasia mountains, Pinus Si- 
nensis, This species is not known as a native of the Hima- 
laya, but it is not impossible that it may occur in some parts 
of Bhutan. It may he conjectured too that it also extends 
into the mountains of the eastward, hut we do not yet know 
any details of its distribution. In the Khasia hills it is 
not found in the ^ cry rainy southern districts, but becomes 
common in tho valley of the Boga Pani below Mofiong, and 
thence extends throughout the range, and descends towards 
Assam. The absence of Pinus longifolia is curious, as there 
is nothing in the climate adverse to its growth ; but the ele- 
vation is not sufficient to lead us to expect the occurrence of 
any other of the Himalayan piues, or of the subalpiue plants 
which accompany them. The common yew is however found 
at 5-0000 feet, and two species of PodocarpU* occur on the 
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lower hills, together with Cycas pectinata and Gnetum scan - 
dens, which are abundant everywhere. 

As in all very humid climates, orchids occur in very great 
abundance in the Khasia mountains, constituting there at 
least one-twelffch of the vegetation, and being by far the 
largest natural order of flowering plants ! They are equally 
abundant at all elevations. Many arc epiphytes, but terrestrial 
species arc also common, both in dense woods and in open 
grassy places. Scitaminea arc very numerous. From the 
barrenness of the surface over a great part of the hills, grasses 
constitute the most prominent feature in the flora of this 
district, occurring gregariously in prodigious abundance. 
Most of the species belong to the tropical division of the 
order, coarse Panicem being the prevailing forms, but there 
are also many Poacece of European genera. 

In some respects the vegetation of the Khasia approaches 
more closely in its features to that of the mountains of the 
Peninsula than of the Himalaya* this arises mainly from 
the form of the hills and their much less rugged outline, 
their valleys being more open, though with steeper flanks, and 
the hill-tops broader. Hence the grassy slopes being covered 
with clumps of shrubby vegetation, and the forest being con- 
fined to sheltered localities, arc' remarkable feature's in com- 
mon with the Nilghiri, but quite foreign to the Himalaya; to 
>\hich must be added a very strong resemblance in the genera 
aud species forming the mass of the shrubby vegetation, which, 
though almost all Himalayan, arc there' less gregarious and 
more interspersed with large trees of different genera. These 
consist of : — 


.Rhododendron arboreum 
Pieris ovalifolia. 
Ligustrum 
Eur) a, two species. 
Vaceiniura hr act cat um. 
Gaultheria, several species 
bbinplotos, ditto. 


St) rax. 

Calliearpa, several species. 
Celastrus, ditto. 

Miehelia, ditto. 

Goughia Himalaica. 
Goinphandra. 

Photima, several species 
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Ilex. 

Eugenia. 

Myrsine. 

Laurineso, various genera 
liubiacea), ditto. 
Composite), ditto. 

Jasmin urn, ditto. 
Indigofera. 

Saurauja, several. 


Berberis. 

Casearia. 

Cleyera. 

Viburnum, several specie^. 
Elaeocarpus. 

Elsoagnus. 

Turpinia. 

Araliaceoe, several species. 


To these must be added certain Himalayan temperate genera 
that arc Khasian, hut not Peninsular, especially oaks and 
chesnuts : — 


llolbdllia. 

Coras us. 

Mieroptcloa. 

Mnnglietia. 

Prinsepia. 

Carpinus. 

Magnolia. 

Benthamia. 

Helicia. 

Talauma. 

Le) eesteria. 

Betula. 

Spirma. 

J 1 t‘a. 

Nubia. 

Pyrus. 

Hydrangea. 

SpluoroHloma. 

Corylopsis 

Adamia. 

Taxus. 

Buck Inn din. 

Lueulia. 

Pinus. 

Neillia. 

H)menopogon. 

Camphor#. 

Pomaccic, several. 

Li mo u in. 

Cliamscropb. 

Camellia. 

Acer. 

AViglitia. 

PJect oeomia 

nd of herbaceous forms : — 


Codonopsis. 

Saxifraga. 

Pyrola. 

Corydalis. 

Sauguisorba. 

Monotropa. 

Hi centra. 

Lychnis. 

Veronica. 

Panax Pseudo-gin- 

Anisadeuia. 

Dipsacus. 

swig. 

Circma. 

Iris. 

Delphinium. 

Harcop^ramis. 

Allium. 

Astragalus. 

Crawfurdia. 

Paris. 

Astilbo. 

Primula. 

Polygonatum. 


Of Khasian temperate forms common also to the Peninsula, 
hut not found in the Himalaya, Vacciniun bracteutum, also a 
native of China, is almost the only example. 
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During our five months’ residence in the Khasia we col- 
lected 2261 species of flowering-plants and nearly 200 ferns. 
The following natural orders are noticeable for the number of 


species they contain 


Eanunculaeca? . 

... 13 

Menispermeio . 

... 15 

Magnoliaceao 

... 9 

Vitaceao . . . 

... 34 

Balsaminca? . . 

... 22 

TornstrcemiaociD 

... 11 

Aurantiaccao 

. . 18 

Malvaceae ^ 

Byttneriacea) | 
Stcrculiaccoo | 

. ... 37 

Tiliaceao J 

Leguminosrc 

. . . 123 

Kosacef© . . 

... 37 

Melastomacea* . 

. . 17 

Myrtaccso . . 

... 14 

Cucurbit aci'ie . 

... 31 

Umbclliferie . 

. 19 

Araliacea* . . 

. . 30 

Kubiacea) 

. . 112 

Composite . . 

. 87 

Myrsineso . . 

... 36 

Convolvulaeeso . 

... 26 


Verbenaoeai .... 

29 

Scrophularincao . . . 

. 40 

Labiatio 

. 57 

Oyrtandraoeso . . . 

24 

Acanthaecw . . . 

. 58 

Asclopiadoie .... 

45 

Polygonea) .... 

. 26 

Ameniacca? .... 

. 20 

Laurineic .... 

. 24 

Urticcw • 

. 82 

Euphorbiaeeso . 
Graniinea' : 

. 58 

Panicofo .... 

. 122 

Poacea* 

. 12 

Cyperacoa* .... 

. 91 

Seiiamincio . . . 

. 37 

Coinmeh noa* . . . 

. 18 

Aroidiw 

. 29 

Oronliaeea) J 

Palirtrfo ... 

. 25 

Orchklca). 

. 173 


The Naga hills, to tin* eastward, probably exhibit a very 
similar vegetation to the Khasia, as their ele\atiou is alxrnt the 
same. They were crossed by Griffith in the month of March, 
at which season vegetation at considerable elevatious is nearly 
dormant. The greatest height attained by him was 5600 feet. 
He describes these hills as much more covered with forest than 
the Khasia,* and states that the southern slopes are moistcr 
than those to the north. As the rain-fall must be much less 
than it is on the southern slope of the Khasia, the greater 
amount of forest is probably caused by the diminished vio* 


* Pmote Journals, p. 120. 
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lence of the winds, which in the Khasia sweep with tremen- 
dous force over the nearly level hill-tops. 

The flora of the Naga hills is only known by the few notes 
published in Griffith's journals, as the collections which he 
made there have not been distributed. Except Liquidambar 
and Kaulfussia Assamica, Griffith notes no plants as differing 
from those of the Khasia; the general forms are therefore 
certainly the same. He especially alludes to the absence of 
Conifer# , of which however a species is said to abound on the 
hills of Manipur, to the southward. Of genera indicating 
elevation, he mentions Acer , Vaccinia , Daphne, Berberis, 
Bucklandia , Crawfurdia, Viburnum , and Cyathea, all equally 
typical of elevation in the Khasia and Eastern Himalaya. 
At lower levels. Oaks, Gordonia, Camellia, Mesua, Bucklandia, 
Magnolia, jEs cuius, Pandauus, Areca, Caryota, and tree-ferns, 
arc indicated as prevalent forms. 

4. Caciiar and Siliiet. 

The valley, or rather marshy plain of the river Surma, which 
lies to the south of the Khasia mountains, very much resem- 
bles the Assam valley in its general features. It is an open 
plain, scarcely raised above the level of the sea, which is three 
hundred miles distant, and presenting here and there a few 
scattered hills : below, it expands into the Jhccls of Eastern 
Bengal, aud contracts in its upper part, as the spurs of the 
Tippera and Naga hills cucroach upon it, separating fertile 
plains by narrow ridges covered with dense forest. The moun- 
tains which skirt this plain on the north nowhere attain an 
elevation of more than 7000 feet, and those on the south are 
very low and everywhere covered with dense forest. The cli- 
mate is the same as that of Bengal and Assam, but more 
healthy ; the rains are heavy, the winter more mild, and the 
spring moist and not hot. The rain-fall at Silhet is very 
great, more than 200 inches having been registered in one 
year. At Cachar it is equally heavy. 

The vegetation of the open plains of Silhet is the same as 
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that of Bengal, and on the wooded hills we find a flora closely 
resembling that of Assam. In the moister forest, Anottacete 
are extremely numerous, and specie's of Calamus * , tree-fern, 
and Pandart us are equally so. Oaks occur in the forests 
down to the level of the river Surma, with Camellia, Kadsnra , 
Sabia, Rub us, and other plants usually considered as indicating 
a certain degree of elevation. 

The low hills which rise out of the plain in the neighbour- 
hood of Silhet, and in several other parts of the district, are 
covered with brushwood, amougst which are many remark- 
able plants, as Lintala peltata , Adelia rusfattorarpa , Tr aphis, 
Cortnarus , Grewia, Brie delta, ( l (don't urn , Mount re a, Mussrntda, 
Gvettarda . There are also some shrubs which here find their 
northern limit, but which are common in similar localities in 
Chittagong: as instances, we may mention Dulltottsiea and 
Linostomu. In the grassy sward which covers the swampy 
plains interspersed among these lulls, we find also Sty lid mm 
Kunthii, a minute annual, which is interesting as the most 
northerly species of the eminently Australian order to winch 
it belongs. 

Many plants from tins district were communicated to Rox- 
burgh by Mr. Smith, Judge of Silhet, Mr. Dick, and other 
residents, and by the Garden collectors ; and art* published in 
his ‘ Flora liulica.’ Dr. Wallieh’s collectors were long at 
Silhet, and sent him large collections; and tin* authors of the 
present work, in the autumn of 1850, ascended the Surma 
from Silhet to Silchar, and collected several hundred species. 

The Jheels of Eastern Bengal are in many respects a most 
remarkable feature, and as they owe their origin chiefly to tin* 
excessive rain-fall of the Khasia and Silhet, and to the over- 
flow of the Surma, wc have noticed them under this pro- 
vince, in preference to Bengal, in which they would otherwise 
have beeu included. 

The Jheels occupy an immense area, fully 200 miles in 
diameter, from north-east to south-west, which is almost en- 
tirely under water throughout the rainy reason, and only par- 

2 i 
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tially dry in the winter months. They extend from the very 
base of the Khasia and eastern extremity of the Cachar dis- 
trict, southward to the Tippera hills and S underbunds, and 
westward to the Mcgna and considerably beyond it, thus 
forming a freshwater continuation of the Sunderbunds, and 
affording a free water-communication in every direction. The 
villages, and occasionally large towns, which are scattered 
over the surface of the .1 heels, generally occupy the banks of 
the principal rivers ; these have defined courses in the dry 
season, their banks always being several feet higher than the 
mean level of the inundated country. 

Extensive sand-banks, covered in winter with a short sward 
of creeping grasses and annual weeds, run along the banks of 
the largest streams, and shift their position with every flood. 
The remainder of the surface is occupied by grassy marshes 
covered in winter with rice crops, and in summer with water, 
upon which immense floating islands of matted grasses and 
sedges are seen in every direction, gradually earned towards 
the sea by an almost imperceptible current. The principal 
floating grasses arc Oplmnenus stugninus and Pharos uris/a- 
tus, which together form the mass of each islet ; and along 
with these occur Azalia, Salvinia , Utricidaria , Villarsia of two 
species, Jussieua , Trapa, Pistia, and several aquatic Scrophu - 
larinec e. 

In shallower water, Va/lisneria, Hy dr ilia, Potamogeton , 
Damasonium , several Nympho*#', Myriophylla, and Ceralopte - 
res carpet the bottom, whilst Conferva* and the many tribes 
of fresh- water Algie, so common in temperate latitudes, are 
comparatively rare. 

In the marshes the principal grasses arc Panica, Paspala, 
and their allies, with tall Andropogons, Sacchara, Erianthus, 
Arundo , Apluda, and Rottbopllia in the greatest abundance. 
Mixed with these are Typha, Scleria and numerous Cyperi, 
but no large Junci. 

On the banks of the principal streams a fringe of brush- 
wood consists of Stravadinm, Tetranthera , Grewia, various 
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Rubiacea * , Eugenia , Gouania, and with occasionally immense 
quantities of Alpinia, more rarely Rosa involucrata, Calamus 
Rotang, and in sandy places Tamarix . 

Convolvuli , a few Asclepiadece, Cucurbit acea*, and all the 
weeds of Bengal, abound in favourable situations; and by 
the villages a few scattered figs, clumps of bamboo, mango, 
and Areca, are all seen, though rarely. 

5. Tippera and Chittagong. 

The valley of the Surma is separated from that of Manipur 
by a meridional range of moderate elevation, which is con- 
tinued to the southward, and separates Tippera, Chittagong, 
and Aracan from the kingdom of Ava. The nature and 
elevation of the axis of this range are unknown, but its ra- 
mifications extend to the sea-coast, and arc separated by cul- 
tivated valleys, the direction of which is in general south- 
westerly or nearly due south. These ranges appear to in- 
crease in elevation as we proceed southward, but our know- 
ledge of them is very imperfect. Blue Mountain, which lies 
nearly due west of Chittagong, is said to attain the consider- 
able elevation of 8000 feet, and a peak on the* same range 
forty miles to the south-west, in hit. 22°, is elevated (accord- 
ing to Wilcox's map) 8100 feet. Sitakund, thirty miles north 
of Chittagong, has an elevation of 11 10 foot. 

The provinces of Tippera and Chittugoug are throughout 
hilly. Along the sea-coast there is in general a narrow belt 
of level ground, and the basins of the rivers are usually wide 
and well cultivated for a considerable distance inland. In the 
upper part of their course, however, they are hemmed in by 
hills, and a broad licit of impenetrable forest occupies the in- 
terior, and forms an impassable boundary between the British 
territories and those of Ava. The climate is similar to that 
of Bengal. From the proximity of the sea and the situation 
within the tropic, the winter is very mild, and the atmosphere 
alwavs humid. The rain-fall during the monsoon is about the 
same as m Bengal, at least on the sea-coast and in its imme- 
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diatc vicinity, averaging 80 inches annually at Chittagong ; on 
the higher ranges in the interior it is probably much more 
considerable. The low hills of Tippera, immediately to the 
south of the Surma valley, arc said to be covered to a great 
extent with dry bamboo jungle, extending uninterruptedly for 
miles and being almost uninhabited. The southern slopes 
may be expected to be more humid, as they are fully exposed 
to the rainy wind. 

The vegetation of Chittagong is very similar to that of Sil- 
lict. The higher hills are covered with dense but often dry 
forest, and the lover ones with brushwood. Oaks (which grow 
down to the level of the sea), two species of nutmeg, Di/lenia 
pout a (/if no, Butea, Ponyamia, Mcsua, Gordonia , Rnyelhardtia, 
Tlenstovin, and several Dipterocarpi , are conspicuous in the 
forests. Of the latter, Dipferorarpus turbinaius , which yields 
the well known and valuable Curjun, or wood oil, is extremely 
abundant, towering o\er the other lbrest-trees. Cyras is com- 
mon. On the drier hills we have the same shrubs which have 
already been enumerated as grooving in similar situations in 
Silhct, with Li nostoma in very great abundance, Pterosper- 
nium, Dulhonsiea , Brad! via, Mefas/oma, Lit see a, Tetr anther a, 
Scepa, Calamus fascindaris , iVlkst raonia, Ijora, A deli a, Mo - 
arurra, Ccesalpinia, Mnsscvnda , Guettarda , Ge Ionium , Jasmi - 
nnm, Memory ton, and Conyea ; and of small trees, JEyle M ar- 
med os, Amoora , Gaurea , Figs, and Micromelon. In damp 
woods are many Calami , two tl'atlirhue , three A recce, various 
Layersfrwmne , Meliacrce , many Leyuminosce, To robin tharece, 
Vcrbenacece , and MaynoUame , all growing in great luxuriance, 
and most of them forming gigantic forest- trees. 

In consequence of Hit' great inilux of fresh water which is 
discharged into the Bay of Bengal by the Megna and Fenny 
rivers, the eastern part of that sea remains almost fresh for a 
very considerable' distance from the shore. Even at the mouth 
of the Chittagong river the water is only brackish, and the 
maritime tropical \cgotation of mangroves, and such plants, 
does not commence till we advance as far south as llamri 
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island. At the same place wc find the northern limit of 
Casuarina eijuisetifolia, the most northerly species of the 
family of Casuannea *, which is chiefly confined to Australia. 
The Indian species is extensively cultivated throughout Ben- 
gal. On the low islands along the coast the \egctation is very 
scanty, and chiefly consists of creeping grasses, with Diliraria , 
Excapcaria, Tamarlr , Rhizophorece , Arrostichum aureum , and 
a Composite sliruh. 

Our knowledge 1 of the flora of these provinces is chiefly de- 
rived from Roxburgh’s ‘ Flora Indica;’ many of the most in- 
teresting species published there having been communicated 
to him from Tippera and Chittagong. Our own small eol- 
leetion, which was made in the months of December and 
January, amounts to about (>(K) species. 

(J. Arracan. 

The province of Arracan is a narrow belt of land, 21)0 
miles long, hemmed in between the sea and the Aeng or 
Vouniadang range of mountains, which lies \ery near the 
coast. It is traversed from north to south by a large river, 
navigable for a considerable distance into the interior; and 
by numerous smaller mors, all of which ha\c tidal channels, 
and form a sort of delta along the coast, which is skirted by 
many islands. From the proximity of the mountains to the 
coast, and their considerable elevation, the ram-fall is very 
great, amounting to 160 and 180 inches annually. 

The botany of Arracan is quite unknown, and the climate 
of the interior is very unhealthy. Along the sea-coast arc 
forests of mangroves, and there is in all the valleys very exten- 
sive rice cultivation, the plains being inundated during the 
monsoon. Tobacco of superior quality is also cultivated* The 
mountains may be expected to produce the same plants as 
are found in the Malayan peninsula, to which the climate ap- 
proximates very closely ; they arc clothed with heavy forests 
and bamboo jungle. The gamboge is said to be found in the 
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island of Cheduba, and if so, the latter is the northern limit 
of that tree. 


7. Ava and Pegu. 

The sources of the river Irawadi are, according to the best 
authorities, between 27° and 28° of north latitude, and the 
direction of its valley is nearly due north and south. The 
mountains in which this immense river takes its rise probably 
rival in height the Eastern Himalaya, but the meridional 
ranges which bound its valley on each side do not long re- 
tain any great elevation, though they arc continuously from 
4000 to 8000 feet in height almost as far as the sea. The 
transverse range, which separates the upper part of the west- 
ern branch of the Irawadi from the valley of Assam, is also 
of moderate elevation, varying probably between 5000 and 
0000 feet. 

The slope of the valley of the Irawadi is greater than that 
of the Indus or (bulges, if the estimates of elevation given by 
Gritlith may be relied on. The valley of llukurn is stated to 
be J000 feet above the level of the sea. The determination 
however was made by boiling water, which, at such low levels, 
is too fallacious a test to be depended on. The central branch 
of the Irawadi, at Manchi in 27° 20' north latitude, where it 
was visited by Wilcox, lifts an elevation of 1800 feet*, and 
runs over a pebbly bed. Its elevation at llhanmo, in lat. 
2 1°, is estimated In the same authority to be about 500 feet. 
The valley of ilie Irawadi is much less open than that of 
the Gauges, being interrupted in many places by transverse 
rauges. In the upper part of its course these arc numerous, 
and the lateral vallevs they enclose fire comparatively small; 
but lower down there is a groat expanse of level country, 
though the hills occasionally attain an elevation of 3000 or 
1(X)0 feet close to the river. 

The direction of the monsoon wind in the valley of the 
Irawadi appeal's to he nearly from south to north. The 

* At- Jb- ii 111 
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mountains to the north-cast are considerably more elevated 
than those to the northward, over which the aerial current 
probably flows into the valley of Assam. 

The first condensation of the moisture-laden winds takes 
place in the lower part of the valley, which is hemmed in by 
hills at the apex of its delta. Further north there are no 
more considerable elevations till we reach the sources of the 
Irawadi, so that in the central part of its course the rain-fall 
is comparatively small. We have therefore in Pegu a climate 
like that of the Gangetie delta, the rain-fall amounting at 
Rangoon to 85 inches ; but in Ava a dry climate, like that of 
the Gangetie valley, or the Carnatic, prevails, with a moderate 
rain-fall at one season only. The upper \ alley is again more 
humid, from the loftier mountains and the more irregular 
surface' of the country. 

In the delta of the Irawadi there is a mantime vegetation 
of mangroves, Sonneratia , Jlcrifirra, Hxcfvcaria, and other 
saline plants, just as in similar salt-marshes along the coasts of 
the tropics. Throughout the plains of Pegu the vegetation 
is like that of the' Gangetie delta, or the open parts of the 
valley of Assam. Cocoa-nut, Con/pha, and Harass us are the 
common palms, with Fandauus, Sfranadium, and abundance 
of epiphytical Orchidea \ On the mountains the flora is of 
course more varied, and is a continuation of that of Tenas- 
scritn to tlie south. 

In Ava, with a climate and temperature very similar to that 
of the Carnatic, we find an alrnosl identical vegetation. Cap- 
paridem are common, with acacias, an arboreous Euphorbia, 
Calotropu (jiguntoa, (ini I and in a Honda r, Zizyphtts, and Born- 
baa? ; mangos and Firi, with Borassvs, arc cultivated. Teak 
is common on the mountains. The vegetation of the higher 
parts of the Irawadi is described by Griffith as very similar to 
that of Assam. 

The \ alley of Manipur is drained by the most westerly 
tributary of the Irawadi: it is separated from Cachar by a 
mountain range, which is 6000 or 8000 feet high, and is 
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pine-dad towards the summit. The valley of Hukum (or 
Hookhoom), which was visited by Griffith, is more open, but 
is surrounded on the north and east by mountains elevated 
5000 and 6000 feet, and is traversed by numerous ranges of 
low hills. 

Wc do not know the boundaries between the different pro- 
vinces on the Irawadi, nor is it necessary for our purpose to 
distinguish them, as the upper country is unknown to us. 

Dr. Wallich, who accompanied Mr. Crawford* s mission to 
Ava soon after the close of the Burmese war in 1826, was the 
first botanist who explored the vegetation of the Irawadi. 
He ascended that river as far as the capital, and visited the 
mountain range bounding the Taong-dong river to the east- 
ward, from which some of his finest plants were obtained. Mr. 
Griffith, in 1837, entered Ava from Assam, and descended 
the Irawadi to its mouth, but the collections made by him 
on this journey have not been distributed. Since the earlier 
sheets of this Introduction were printed, Dr. M‘Clclland has 
forwarded to the Hookcrian Herbarium an excellent and very 
valuable collection from Pegu. 

8. Tenassemm. 

The province of Tcnasserim is separated from Pegu by the 
Sitang river, and extends south to the commencement of the 
Malayan Peninsula, including the districts of Martaban, Ta- 
voy, and Tcnasserim. At its northern extremity, the great 
river of Martaban forms an extensive alluvial plain like that 
of Pegu, bounded to the east by mountains of considerable 
but unknown elevation. Elsewhere the mountains approach 
the coast, and are said to attain occasionally, but not con- 
tinuously, an elevation of 1000 or 5000 feet. The coast is 
generally alluvial ; tidal channels, which separate a broad and 
continuous belt of islands from the main, run into the in- 
terior, and the hilly tracts are covered with dense forest. 

In climate Tcnasserim is intermediate between Arracan 
and the Malayan Peninsula. The summer rains arc every- 
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where heavy and long continued, commencing in May or the 
beginning of June, and lasting till November, and amounting 
at Tavoy to 208 inches, and at Maulmain to 175. In the more 
northern parts the winter is dry, the north-east wind being 
deprived of its moisture by high ranges of mountains. South 
of Tavoy the winters are more humid, and rain is of frequent 
occurrence at all seasons. 

The vegetation of Tcnasscrim is a continuation of that 
flora which, commencing in Sikkim and Bhotan, is continued 
throughout the Malayan Archipelago. Oaks and Dipteru - 
carpi are very common ; and a pine, probably P. Sinensis, 
grows on the mountains north of Martaban. Calami, Zalacca, 
and other tropical palms, arc abundant in humid jungles, and 
enormous bamboos in more open places. Teak is common 
in the interior, but lias its southern limit in 15° N. lat,, 
where the winters become too humid for its growth. The 
Amherstia nobilis , one of the most remarkable and local trees 
in the province, has hitherto been found only on the banks of 
the Salucen river ; Barclay a longi folia, a remarkable genus of 
water-lilies, is confined to this province and the adjacent one 
of Pegu ; and the Melaiiorrhwa vsitatissi/na, or black varnish 
tree, abounds in many parts. 

Dr. Falconer, in his able report on the teak forests of Tc- 
nasserim, gives some valuable remarks on the vegetation of 
the province, and the following list of prevalent timber- 
trees : — 


Dillonia. 

Ehroearpus. 

Melanorrluri 

Uvaria. 

Aglaia. 

Black well in 

Guattoria. 

H eynca 

Toddalia. 

Myristica 

Dipterooarpus. 

Turpinia. 

Crataeva. 

Hopea 

Jnga. 

Bombax. 

Yatica. 

Acacia. 

Stereulia. 

Gordonia. 

Plerocarpus. 

Paritium 

Calopli)Uuni. 

Butea. 

Grcwia. 

Garcima 

Dalbergia 

Pt ero sperm uin. 

Millingtonia 

Pongamia. 

2 k 
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Cathartocarpus. 

Diospyros. 

Gynocardia. 

Cassia. 

Bignonia. 

Trewia. 

Oonocarpus. 

Calosanthes. 

Quercus. 

Lagorstroemia. 

Spathodea. 

Castanea. 

Jombosa. 

Tctranthcra. 

Antidesma. 

Careya. 

Croton. 

Ficus. 

Nauelea. 

Rottlora. 

Ariocarpus. 


Martaban was visited in 1827 by Wallich, and more re- 
cently by Falconer. Mergui and Maulmain have been ex- 
plored by Griffith, whose extensive collections have been 
distributed; and by Mr. Lobb, who has communicated some 
interesting plants to the llookcrian Herbarium. 


9. Malayan Peninsula. 

The Malayan peninsula extends from the southern extre- 
mity of Tenasserim, almost to the equator, the island of Sin- 
gapur being in 1 N. lat. Its width varies from 150 to 100 
miles, and near the southern extremity it contracts to alxmt 
fifty miles. A low range of hills traverses the whole length 
of the peninsula, rising occasionally into isolated peaks, of 
which the highest, Mount Opliir, near Malacca, attains 4320 
feet*, but they arc usually very much low r er. The island of 
Penang is 2922 feet high. 

On cither side of the central axis, low ranges of hills de- 
scend towards the sea, so as to give an undulating outline to 
the surface. These are separated by swampy flats of consi- 
derable length, which arc narrow and often under water, but 
there arc no plains of any extent. The coast is occasionally 
rocky or skirted by coral reefs, at other places low and muddy. 
The direction of the rivers is generally at right angles to the 
axis. Their banks are for the most part muddy and low, and 

* This height is taken from a paper by Logan, in the ‘Journal of the Ma- 
layan Aroliipelago’ (ii. 137). According to the same authority, Kedah peak is 
3897 foot high. Mr. Logan informs us that the elevations given by Nowbold 
for these peaks (5093 and 5705 feet) are mere guesses. 
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those of larger size are navigable for small vessels to a consi- 
derable distance. 

The northern part of the peninsula is now subject to the 
kingdom of Siam, which has extended its limits to the south, 
so as to occupy the state of Kedah. Further south, inde- 
pendent Malays possess the whole of the country, except the 
three British settlements of Penang, Malacca, and Singapur. 

From its proximity to the equator, and from the peculiarity 
of its shape, — a long, narrow strip of land, nearly enclosed by 
sea, — the Malayan Peninsula enjoys a very mild and equable 
climate. The monsoon winds, which arc influenced by general 
causes at a great distance, prevail here with as much regula- 
rity as elsewhere in India, the south-west monsoon continuing 
while the sun is north of the equator, and the north-east 
monsoon from October to March, while the sun is in the 
southern hemisphere. Local causes, however, modify these 
winds very much, and regular land and sea breezes blow along 
the coast. Both these monsoons art' rainy, as they traverse 
a great extent of sea, and the mountain ranges everywhere 
condense the vapours. The north-cast nionsoou is, however, 
more rainy than the other, because the mountains of Su- 
matra, which receive the first supply of moisture from the 
south-west monsoon, are considerably more elevated than 
those of the peninsula itself. The most rainy months arc, 
therefore, from November to January, and February is the 
coldest month of the year. In the Straits of Malacca the 
rain-fall is nowhere excessive. On the hill of Penang it was 
in one year 11G*G inches, and on the plain at its base only 
G5*5 inches, while in the province of Wellesley, on the oppo- 
site coast, the amount was 79’15 inches. At Singapur the 
fall is 98 inches, and at Malacca the same. On the south 
coast of Sumatra, and on the north-eastern face of the Pe- 
ninsula, the fall is probably much greater. The meau tempe- 
rature of Singapur is 79*7°, and the temperature of the diffe- 
rent months dilfers very little from the mean of the year. 

In the equable and humid climate of Malaya, we lia\ e a 
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vegetation almost identical with that of Java. The surface, 
except where clearances have been made by man, is covered 
with a shady forest, rendered almost impenetrable by a dense 
jungle of rattan {Calamus), a genus which attains its maxi- 
mum development in the Malayan region. Erect palms are also 
very numerous ; chiefly of the genera Areca , Arenga, Liruala , 
Cocos , Corypha, and Sagus. On the coast, Nipa covers im- 
mense tracts. Orchids, terrestrial as well as epiphytical, Sri- 
taminea , Aracece, and ferns, abound in the forests, which con- 
sist chiefly of gigantic Terebinthacea ?, Sapindaceee, Meliacece , 
Garciniacece, Dipt erocar peep, Ternstrcemiacece , Legmninosep, 
Myrtacece, Combretaceep, Lauraceee, oaks, and figs. Dilleni - 
acece, nutmegs, Sapotaceec , including Iso nan dr a Gutta (the 
gutta-percha plant), and Anonacete, form an unusually large 
proportion of the flora. Podocarpus, Dacrydium , and Dam- 
mar a arc the only conifers, but there arc several species of 
Gnetum and of Cycas. On the higher lulls a few species of 
Gault heria, Rhododendron, Vaccinia, and other plants of the 
sub-temperate zone, indicate the commencement of that rich 
and varied flora which co\ers the middle and upper parts of 
the mountains of Java and the Khasia, and is also found in 
the temperate Sikkim Himalaya. 

Amongst the many rare and curious genera which occur in 
the forests of the Malayan Peninsula, may be mentioned 
Gramm at ophyllum, the most gigantic Orchid known, Kibara , 
many Nepenthes, several cunous genera of Arislolochiep, as 
Thottia , Lobbia, and Asiphonia , anomalous Burmanuiep , many 
Antidesmeee, including Eremostachys and Phytocreneep, as 
lodes, Cardiopleris , and Phytocrene itself, many singular Ola - 
cineee, Santalarea , Loranthaceep, Menisper niece, etc. The cul- 
tivated fruits arc the inangosteen, durian, and nutmeg, none of 
which thrive elsewhere in India ; with many varieties of Citrus 
and pine-apple. The littoral plants arc to a great extent the 
same as those of Pegu and the Sunder bunds, but there are 
more species of mangrove and of palms. Enhalus and other 
oceanic Cuuhnue occur beneath high-^ater mark. The ap- 
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jicarancc of Australian forms in the Malay Peninsula has been 
alluded to at p. 103, and is shown by species of Stylidium, 
Bceckia, Melaleuca , Casvarina, Leptospennum, Leucopogon, 
Trist atria, and Dacrydium. It is a remarkable fact that the 
leak, which abounds in some parts of Java and in the northern 
districts of Tenasserim, is not known to inhabit the Malayan 
Peninsula. 

Jack was the first botanist who explored the Malayan Pe- 
ninsula. Sonic years later, Dr. Wallicli visited Penang and 
Singapur, where lie made large collections : a part of Mr. 
Cuming’s collection was also formed in Malaya. More re- 
cently, Griffith was tor a considerable period resident at 
Malacca ; and it is from his notes and collections that our 
detailed knowledge of its flora is derived. Sir W. Norris, 
Mr. Prince, and Dr. Oxley have aho added much to our in- 
formation. 


IV. Afghanistan and Beludristua. 

The great chain of the Kouenlun, which separates the Indus 
and its tributaries from tin* \ arkand plain, is continued to the 
westward, under the name of the Hindu Rush. This chain, 
which has a westerly direction, with some southing, separates 
the basin of the Ovus on the north from that of the Kabul 
river, a tributary of the Indus, and from the llclmand, a 
river which runs towards llic south-west, and is lost in the 
desert of Schistan, not reaching the sea. The elevation of 
the chain diminishes rapidly to the westward, hut few accu- 
rate determinations of its height are known. The Kalu 
pass, near Baniian, is 12,500 feet, and the peak of Koh-i-Baba, 
which rises close to it, is 17,000 feet above the level of the 
sea. The Erak (or Irak) pass is 1 2,000 feet. 

Prom the neighbourhood of the peak of Koh-i- Baba a me- 
ridional chain runs nearly due south to the Indian Ocean, 
forming the watershed Ijotwccn the Indus on the east and the 
lleluiand on the west. The axis of this chain passes close to 
Ghazni, elevated 7720 feet, and to Quetta, 5510 feet. It 
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lies probably to tbc westward of Kclat, but our maps are not 
sufficiently accurate to make its course in that direction ob- 
vious. At its point of origin this chain is more than 13,000 
feet in height ; where it is called the Safed-Koh, or White 
mountains, it is 14,000. Near Ghazni it is from 9000 to 
10,000 feet high ; and near Quetta its elevation is nearly as 
great, for the peak of Chahil Tan rises to 10,500 feet. Its 
eastern ramifications arc high ridges which dip abruptly into 
the valley of the Indus ; one peak, near Dera Ismael Khan 
(called Takht-i-Suliraan), attains a height of 11,000 feet, and 
the range south of the Kabul river rises still higher. The de- 
ceptive appearance of a chain of mountains running parallel 
to and near the west hank of the Indus is given by the ex- 
tremities of the eastern spurs of these ridges, and lias no ex- 
istence except upon our maps. To the westw ard, long ranges 
of rugged mountains branch from it, and stretch far in a 
south- west direction before they sink into the elevated table- 
land of Persia. The elevation of Candahar is 3180 feet, and 
that of 13amian 8500. 

Excepting in the most eastern part of Hindu Kush, be- 
tween the Kuner and the Gilgit rivers, these mountains no- 
where rise to the height of perpetual snow, except on the peak 
of Koh-i-Baba. Their outline is often rounded ; they are in 
general bare and stony, separated by wide elevated valleys, 
1000 or 2000 feet below the ridges. Water being scarce, 
the valleys are sterile and very rocky. 

Throughout Afghanistan the climate is excessive. The 
cold of the winter is intense, the spring is damp and raw, and 
the summer, during which hot west winds prevail, is intensely 
hot at all elevations. Winter and spring arc the rainy (or 
snowy) seasons, while the summer and autumn are dry. The 
return upper current of moist air, wliicli passes northward 
during the prevalence of the north-east monsoon, is condensed 
by the mountains, and heavy falls of snow are of frequent oc- 
currence during winter at all elevations above 5000 feet, or a 
little lower in the immediate vicinity of the Hindu Kush. In 



INTRODUCTORY ESSAY. 


255 


the low valleys heavy rain falls at this season. Spring sets in 
in March in the temperate zone, and with the change of the 
monsoon (about the equinox or a little later) heavy rains oc- 
cur, caused perhaps by the southerly direction of the mon- 
soon wind, before the Indo-Gangctic plain becomes intensely 
heated, and deflects that wind into a westerly current. 

The general aspect of the whole of Afghanistan is that of a 
desert. As the mountains rarely rise to the region of per- 
petual snow, water is very scarce after the termination of the 
spring rains ; but when the country was the seat of a great 
empire, an energetic race of inhabitants conducted every avail- 
able streamlet into artificial channels, by the help of which 
an extensive cultivation is still carried on in many of the 
valleys. Around the chief towns and many of the villages, 
therefore, the country is beautifully verdant. The crops arc 
chiefly wheat and barley, even up to 10,000 feet elevation. 
Rice is cultivated in great quantity at Jellalabad (2000 feet), 
at Kabul (GtOO feet), and to a considerable extent at Ghazni 
(7730 feet) . Poplars, willows, and date-palm tree's are ex- 
tensively planted, as well as mulberry, walnut, apricot, apple, 
pear, and peach-trees, and the Eheatpw* oriental}* , winch also 
bears an eatable fruit. The vine abounds, as in all warm and 
dry tem per ate climates. 

The flora of Afghanistan is an extension of the Arabian 
and Persian, with a few Himalayan types. Prom the great 
solar power, and the absence of rain during summer, the 
heat is excessive, so that the vegetation is that of a hot, dry 
country. On the southern slopes of the Hindu Kush the 
great elevation of the chain produces more humidity than 
elsewhere in Afghanistan ; and there is therefore a forest belt, 
which extends from 5000 to 10,000 feet. These forests are 
entirely confined to the mountains which rise out of the 
valley of Jellalabad, and do not extend further west than the 
69th degree of longitude : elsewhere the country is extremely 
barren, and almost destitute of tree vegetation. The trees are 
chiefly oaks and pines. There is also a pine forest on the 
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northern slope of the Safed Koh range, which bounds the 
valley of the Kabul river on the south, it being lofty, and snow- 
clad almost throughout the year. The pines are Pirns ex eels a 
and Gerardiana , Abies Smithian a , and Cedrus Deodara : of 
these the deodar appears to be the most abundant. In the 
temperate zone J uni perns exrelsa is of occasional occurrence. 
The oak of these forests is Quercus Ilex , a species which ex- 
tends from the south of Europe as far as Kunawar. With 
the oak, species of ABs cuius, Olea , Myrtus, and Amygdalus 
occur. 

In the tropical zone, which skirts the whole region, the 
plants are the same as those of Sind and the Panjab, which 
again are identical with those of tropical Arabia and of south 
Persia. A few scattered pistaeias, with Celtis and Dodomea, 
are almost the only trees ; though in some valleys there arc 
small woods of Poj/utus Euphratica. The date is cultivated 
in Bcluehistan and Southern Afghanistan up to 1500 feet, 
and a dwarf palm {Chamarojis Ritchieanu of Griffith, perhaps 
identical with th v Cham (props hum it is of Europe) occurs abun- 
dantly in many places, but with a somewhat local distribu- 
tion. 

Above 1000 feet, or a little higher in Beluchistan, the 
tropical gives place to the true oriental flora. Aromatic 
shrubs, chiefly Artemisia 1 and Labiate , cover the plains, and 
prickly St at ice and Astragali abound on the dry hills. Cruci- 
fer te, Umbelliferce, Bor a g ine a 1 , Cynaracece , and Cichorace<e arc 
extremely abundant, far more so than in India ; with Rosa, 
Lycimn , Berberis , and other Syrian shrubs. In early spring 
there is here, as in the Mediterranean region, an extremely 
luxuriant vegetation, and the genera, if not the species, arc 
the same. Hyacinthvs, Litium, Tulipa, Vri tilt aria, Narcissus, 
Colchicum, Ixiolirion, Anemone, and Delphinium may be men- 
tioned as instances. 

In many places the Roil is saline, and the Chenopodiace<e , 
mentioned as natives of Tibet, as well as Gtavx maritima, are 
abundant. 
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The Alpine vegetation is also a mixture of European, Si- 
berian (and Tibetan), Oriental, and Himalayan species, with 
little or no peculiarity. 

As instances of the Himalayan flora advancing westward 
beyond the Indus, we may mention the following natives of 
Afghanistan, none of winch have hitherto been detected in 
Persia : — 


Borbcris Asiafica. 
Clematis grata. 
Tlmlictrum p< duncvlatnm 
Corydalis Moor croft mint 
Edgewortliia. 

Dalbcrgia tiwhoo (eult.r) 
Mazus ruyoKtiH / 
Adhaloda Tabica 
My r bine, sp. 


Lonicenv, so oral, 
linpaticns, sp. 
JEseulus. 

Sa ivococca prun ifonn i v 
(Ydrus JJeodara. 

1 *11 ms long if oh a 
„ Gerard tana 

„ exeel mt. 

Abies Smilluana . 


The following have not, so far as wo arc aware, been found 
east of the Indus, nor in any part of British India • — 


Delphinium camptocarpnm 
Leontice Leant opoihum 
llongardia Lio uivolji i 
Glaucium elegants. 

„ corniculatum 
Iloomeria hj/brida. 


11} pecoum proeinnhf nn 
ltosa rnbigmom. 

Aim gdaliis/tfrc'tfta t 
Ephedra ciltata. 
Chaimorops Jtitchieana. 
./Egdops, several species ? 


Our knowledge of the botany of this province is principally 
due to tlio labours of (Jrillith and Stocks. Mr. Griffith ac- 
companied the army which marched in 18.‘38-3!) from Rind, 
through Quetta and Candahar to Ghazni and Kabul. Fiom 
Kabul lie crossed the chain of the Hindu Kush to Damian 
and Singhan, and spent some time in the Kuner valley. His 
collections, though formed under circumstances of great diffi- 
culty, are very good, amounting probably to about I(X)0 spe- 
cies. Dr. Stocks twice visited Baluchistan and flic southern 
parts of Afghanistan, penetrating as far as Quetta at con- 
siderable personal hazard. Some other collections were made 
while the country wa* occupied by the British army, hut we 

i l 
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have not had access to any of them. Mr. Ritchie, a Bombay 
officer, we believe formed a good herbarium in the mountains 
south of Jellalabad (the Safed Koh), which Griffith appears to 
have seen, but none of the specimens have found their way 
into our herbaria. 


EXPLANATION OF T1IE MAPS. 


MAP I. — To faco page S2 of Introductory E^snj 

The Map of Isothermal# for January, April, July, and Octo- 
ber, is intended to illustrate the chapters of the Introductory 
Essay devoted to the Meteorology of India (page 71), and of 
the provinces into uhieh \\e have <li\ ided that country (page 
115), It is compiled (by permission) from the maps of 
monthly Isothermals which accompany Dove’s admirable work 
“ On the Distribution of Heat over the surface of the Globe,” 
as translated by Colonel Sabine, and published by the British 
Association for the Advancement of Science. 


MAP 11. - To bo placed at tlio end of the Tntroduolory Ebsay. 

The boundaries and names employed in the Map of India 
divided into Provinces, have been partially explained at page 
88; it remains to add a few words on our representations of 
its mountain and river systems. 

As regards rivers, we find these to be represented in most 
maps as being equally numerous, and of as great volume, iu 
some of the most arid, as they are in the most humid pro- 
vinces. This arises from the fact that the larger maps are in 
many cases made up from local surveys, and their component 
parts have hence no relative value. In an arid country like 
Ilajwara, every streamlet carrying water for a few days in the 
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year is of importance, and therefore mapped ; whereas in Ben- 
gal, many infinitely larger perennial rivers are of no import- 
ance, and are omitted : the result is, that the two countries 
being brought together on a general map, appear equally well 
watered. We have therefore omitted in certain provinces 
many of the small rivers which are conspicuous in ordinary 
maps. 

The relations of the rivers to the mountain-chains appear 
to us to be more or less inaccurate on our best maps of India : 
thus we find all the rivers on the eastern side of the peninsula 
of Hindostan usually represented as cutting through a coast 
range of hills called the Eastern Ghats ; the rivers of east- 
ern Afghanistan and Bcluchistan in like manner seem to cut 
through a similar range parallel to the Indus; and, most ex- 
traordinary of all, the larger Himalayan rivers arc made to 
cut through a lofty crest of that range. 

The source of these errors may, we think, be traced to the 
neglect of a very simple law of perspective ; in consequence of 
which, masses of mountains, of whatever configuration, resolve 
themselves into ranges perpendicular to the line of sight : 
thus, the so-called Eastern Ghats are the terminal spurs of 
ranges that branch off from the Peninsular chain, and which, 
from their number and tolerably uniform elevation and sur- 
face, form wliat is called the table- land of the Dekhan. The 
imaginary Suliman range, skirting the west bank of the In- 
dus, is in like manner formed of the terminal spurs of ranges 
from a distant axis, which, with the rivers they enclose, de- 
scend at right angles to the Indus. 

The Himalayan river-system is more complicated, hut re- 
ducible to the same law. The great snowy peaks, as seen 
from the plains of India, are all thrown, by perspective, into 
one continuous range, and were hence originally assumed to 
indicate the axis of the Himalaya, and laid down as such in 
maps: next came the information of the natives that all 
the larger rivers rise behind the snowy masses; and they 
have consequently been represented as cutting through the 
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supposed axis. We now know that in whatever direction the 
Himalaya has been explored, its axis has been found to be be- 
yond the snowy peaks, and indicated by the river-heads. Wc 
have therefore in all eases of doubt represented the rivers as 
following the courses of valleys enclosed by mountains, and 
assumed that the geographical axis of a chain is indicated by 
its watershed. 

We have not hesitated to contour the table-land of the 
Dukhan, so as approximately to represent a system of ranges 
descending from the meridional axis of the Peninsula to the 
eastern coast, and attaining an average elevation of 1500-2000 
feet. Wc have also given to that axis itself a more inter- 
rupted and tortuous course than is usually represented; it 
being an error to suppose that it forms a continuous ridge of 
nearly uniform height parallel to Ihc coast. Central India we 
have also represented as a hilly table-land, intersected by con- 
siderable valleys; of which there is ample evidence in surveys 
and Hit' accounts of travellers. 

For the details of the mountain systems of East Tibet there 
are no authorities, but we have expressed its main features, — 
that of an enormously elevated mountain mass. This is proved 
by the statements of many intelligent Tibetans, by the Chinese 
geographers, by the narrative of M. Hue, and by the fact of 
so many of the large rivers of Asia flow mg from it in several 
directions. To omit a feature which mills the Himalaya in 
dimensions, and which exercises a paramount influence over 
the meteorology of Eastern Asia, would deprive our map of 
much of the use we hope it may be of, in illustrating the re- 
lations between the vegetation and climate of India. 

It remains to add, that the system of spelling (wdiich is 
the classical one) adopted both in the maps and the pages of 
our work, is rendered imperathc from the fact that we hope 
our work may be useful to foreigners as well as to our own 
countrymen. 
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Myrtus communis . . . 109, 112 



INDEX TO THE INTRODUCTORY ESSAY. 


273 


Page 


Nabagnai Pmb (Kiahtwar) . 209 

Nadaon (Kulu) 201 

Naga kills 228,233,239 

Nagar (Malabar) 126 
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Oey muni note 113 

Olacineue . 113 

Olnx nana .... ... 201 

Olea ompidata .... 192,207 

Kuropa*a . 109 

undulala 159 
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Parasnath (Bailor) . . . Ill, 115 
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I. EAJNTUNCULACEJ3. 

Sepala 3-0, plmimqne 5, hypojryna, (lecithin (in paucis pcrsistentia), 
regularia vcl varie irregularia, lierbacca vcl colorata. Petala 3-15, in- 
terduni parva, irrrgularia vcl plauc nulla. iSfamnta indcfinitn, anthcris 
basifixis 2-locularibus longitudinal iter ddiismitibus. Ova rut plurima, 
sccus torum clongatum vcl globosum imbricata, vcl uniscrialia (1-5), 
discreta, rariasiinc axi subcolnerciitin, 1-locularia, 1- vcl pluriovulata. 
Carpella achenin sicca vcl folliculi, rarius baccata. tirnina anatropa, 
albumine copioso, cmbryone minuto. 

In accordance with our already stated intention to follow the arrangement of l)e 
Candolle, our Morn begins with Ran ituea I new. This family was probably se- 
lected to commence the senes ou account of its almndmice in Kuropc, rather than 
from any precise ideus of the exact degree of relationship of the different allied fa- 
milies. It is eertuinly more nearly allied to Jin be ride# and J , apai>erare# than to 
thoRO Orders which immediately follow it in the linciu scries, ns is indicated by its 
herbaceous habit and divided leaves Jlaintncnfare# also exhibit a remnilcable ana- 
logy or affinity to two Orders which are usually placed at a great distance from it, 
namely, Ihnbelhfer# and Rosace#, by means of which a transition is established 
between t he families of A par argons Thai am for# and the great cUirs of Mg / tales, 
and, as wc shall, under the next Older, have occasion to mention DiHenntee <r, ex- 
hibit a passage to a very different series of Orders, namely, Terustnmiace # and 
Unrace#. 

lu the typical families of this class, that is to say, in Magvofiace# and Avonace #, 
the floral organs are (perhaps invariably) arramred in a ternury order, and in more 
than two rows. The closely -allied class to which Pajmvcrace# and lin bet idem 
belong, ugreos with these in lespect of the multiplication of the verticils of the pe- 
rianth, and partially also in the ternary nrrungemeut of the pints of tho tlowcr, 
thou'* 4 Fapaverace# this is moie generally binary. In lull mi ace#, on the eon- 
t** .he flowers are pentamerous, and the perumth in two rows. In Jtanuacv- 
e we have a complete case of transition, the arrangement being occasionally 
vimary, but more frequently quinary, while the petals in a considerable numl>er of 
species are twice as numerous as the sepals, though it is more usual to fiud them 
equal in number. This Order and theTfext may therefore be considered aberrant 
members of the class of Apocarpous T/ialamiflor#. 

Tho remarkable analogy in foliage betweeu Ranunculacea and Vmbellifera was 

B 



FLORA 1NDICA. 


[Ranunctilacece. 


first indicated by Lindley. The great sheathing base of the petiole, occasionally, 
though rarely, developed into a stipule, is remarkably different from anything met 
with in the Anonal families, but has much similarity to very common states of 
herbaceous Saxifragacece and Rosacea , where the stipules are imperfectly or not 
at all developed. In Arahacea we occasionally see these organs largely developed. 
This is also the case in most species of Tha/ictrum, in which genns also we have 
frequently stipellse, analogous in position and function to those of Leguminosa. 

The tribe Clematidea , which differs from the rest of the Order by its frutesccnt 
and generally scandent habit, and by its opposite leaves, is not equally distinct in 
the floral organs, which are only distinguishable from those of Anemone by the val- 
vatc aestivation of the calyx and the elongated stamens. The opposite leaves arc, 
however, a very remarkable character, to which there is no approximation in any 
other part of the natural class, as it is usually understood, but which recurs in 
Monimiacea , a small Order usually placed near Lauracea, which we propose to in- 
clude in this part of the series. 

The position at the commencement of the linear series, which has been as- 
signed to Ranunculacea , must not be understood to indicate that they arc considered 
the most highly-developed family of plants, though this was in all probability as- 
sumed to be the case by the founder of our present arrangement. No part of the 
Dicotyledonous class presents such a well-marked superiority in organization, as to 
enable us to place it without hesitation at the commencement of the senes. It has, 
however, been conjectured, with some appearance of plausibility, that those families 
m which special adaptation of the floral organs hns attained its utmost limit, are 
situated at the highest part of the scale. Gamopetalous plants would therefore be 
more perfect than polypetalous ones, syucarpous ones more complete than apocarpous, 
aud those with adherent sepals would take a higher place than those in which the 
ovary is free. It might for the same rensou he conjectured that one-ovuled plants arc 
of a superior grade to those in which many seeds arc developed, especially if many 
earpellary leaves surround and protect a single ovule. If these views were carried 
out, the highest position in the vegetable kingdom would appear to belong to the 
family of Loranthacea, in which all these features are combined with the utmost 
simplicity of ovule, with a system of parasitism, and a highly abnormal mode of ve- 
getation. 

Contemplating plants from this point of view, Ranunculacea occupy a compa- 
ratively low place. In this Order all the parts of the flower exhibit the minimum 
amount of deviation from the ordinary type of leaf, and a most rcmarknble tendency 
to revert to it. They exhibit also a very great tendency to irregularity, not only 
in the assumption of abnormal forms, but also in the great variation of size of 
which they are susceptible in each species. These circumstances arc, we think, 
highly confirmatory of the propriety of assigning to these plants a low place in the 
scale, since in all Orders in which special adaptation is carried to a high degree, the 
shape of the calyx-tube, as well as of the petals, and of every part of the flower, re- 
mains remarkably constant in eacli species. The anthers of Ranunctilacea arc in 
like manner invariably basifixed, so that the stamens do not deviate so far from the 
ordinary type of the leaf, as is the case in many other groups. This is also the 
case with the carpels, in which the analogy to leaves is very manifest, especially 
in the follicular species. Both stamens and carpels vary much in size in different 
individuals of the same species, as has already been indicated with regard to the 
sepals aud petals. It is very important that the student should bear this fact in 
mind in the determination of species, undue weight having iu many instances been 
given to the size of these organs, which frequently continue to enlarge after the ex- 
pansion of the flower, in consequence of which many species have been founded on 
trivial and unsatisfactory characters. 

It has been usual to describe the typical Ranunculacea as having extrorse anthers, 
but this is far from being universally, or even generally, the case, the cells being 
most commouly exactly lateral ; it is only in the genus Ranunculus that the de- 
hiscence of the anthers is evidently extrorse. This was first indicated by Asa 
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Gray, in the Illustrations of the Genera of Plants of the United States We can 
find no difference between the anthers of Isopyrum or Trollius, both of which are 
considered by De Candolle to belong to Ranunculaccte vertp, and those of Acfaa, 
which he refers to Jtanunculacea> spur up. We have therefore followed Araott, and 
Torrey and Gray, in restricting the tribe Paornew to P<*onia alone. Our other 
tribes ore like those of De Candolle. 

Itanunculacea constitute a widely-diffused and extensive family, most abundant 
in the north temperate zone. The genera are well-marked, and contain mostly 
many species. The latter are almost always widely diffused, and very variable. 

The plauts of this family are in general more or less acrid; but this property 
exists to a very variable extent, and it is only in the genus Acomtum that it is so 
concentrated that the plants become poisonous. Few of the Indian species are 
officinal, though Ranunculus scelt ralus is well known for its blistering powers, and 
Coptts is imported into Bengal from the mountains for medicinal purposes. 

Tribus I. Clematidm. 

Sepala mstivatione valvata. Petala nulla vcl plana. Carpella (ache- 
nia) monosperma, seinine pendulo. — Pruticcs scepmime scandentes, op - 
posilifolii. 

I. NARAVELIA, DC. 

Sepala 4-5. Petala 6-12, calycc longiora. Achenia stipiti crasso 
cavo insidentia, stylo barbato plumoso caudata, demum spiraliter torta. 
— Fruticcs scandentes i foliis bifoliolatis , petiolo in cirrhum producto. 

This genus which is scarcely distinct from Clem airs, differing only by the conver- 
sion of Die upper leaflets of the pinnate leaf into tendrils, by the presenco of petals, 
and by the stipitatc acheuia, is quite tropical, growing iu thickets m the hot plains of 
Southern India, and never rising on the mountains into the cool zone. The only 
species known are those described below. 

1. N. Zeylanica (DC. Syst. i. 167; Trod. i. 10); foliolis late 
ovatis brevitcr acuminatis bnsi cordatis vel rotundatis subtus dense 
pubesccntibus vel tomentosis (rarius glabratis), petalis lincari-spathu- 
latis. — Wall . Cat. 4687 ! ; W. et A. Prod. i. 2. Atragenc Zeylanica, 
L . ; Roxb. Corom. ii. /. 1 88 ; Pl. Tnd. ii. 670. 

Hab. Zeylania ! Carnatica 1 Malabaria ! Concan ! Maisor ! Dckhan ! 
Orissa ! Bengal ! et secus basin Himalaya? ab Assam ad Sikkim et 
Nipal orientale ! Ava ! Malaya ! in dumetis calidis praesertim mon- 
tosis, sed e provinces siccioribus extratropicalibus omnino exul. — (v. v.) 

The leaves are generally pubescent on the under surface, but we have before us 
specimens from Assam and Khasia m whicli they are quite glabrous, as in the speci- 
mens from Prome referred to by Wight and Arnott. 

2. N. laurifolia (Wall. Cat. 4685 !) ; foliolis clliptico-lanceolatis 
acuminatis glaberrimis basi rotundatis vel snbacutis, petalis anguste 
linearibus. — N. Pinlaysoniana, Wall. Cat. 4686 ! 

Hab. In Peninsula Malayana, prope Mergui, Griffith ! et Penang, 

Finlayson f — (t>. «.) 

Distbib. Ins. Philippine 

N. Finlaysoniana is a diseased state, with the achcma long, subulate, and beard- 
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less, but solid, corky, and not seed-bearing. The leaves are the same as in N. lauri - 
folia. 


2. CLEMATIS, L. 

Sepala 4-8. Vet ala nulla vcl calve e breviora. Achenia sessilia, 

caudata vel rostrata. — Fruticcs scandenles vel erecti. 

'lids very large genus, which is common iu all temperate climates, is represented 
in the mountains of India by numerous fine species These are all scandcnt, and 
vary much in appearance at different stages of their growth, so that their sepa- 
ration in the herbarium is not always easy, the specimens which are preserved there 
very imperfectly illustrating the character of the species and the amount of variation 
in the different pails of the plant. The shape and degree of division of the leaves, 
the size and form of the flowers, the inflorescence, and the bracts, have all been em- 
ployed to yield specific characters. The mode in which Ihe leaves are divided, 
whether decompound, pinnate, or ternate, appears pretty constant in each species, 
hut the shape and degree of division of the leaflets is extremely variable. With 
regard to the inflorescence, the species with single-flowered peduncles seem never 
to puss into the paniculate group, hut among the latter every amount of variation 
occurs, the terminal panicles in the larger species being often a mass of flowers with 
few and very small leaves, while those on Ihe low er part of the stem arc long-pedun- 
olcd, much more leafy, and altogether quite different in aspect. The bracts too are 
extremely variable, and specific characters founded upon them will, wc believe, be 
fouud invurmbly to bleak down when a large scries of specimens are examined. 
Good characters arc afforded by the position of the sepals in the expanded flower, 
but the size and pubescence of the flowers are very uncertain. The bnds in all 
the species me at first globose, and afterwards become oval or oblong, still, within 
certain limits, their shape at the period of expansion of the flower appears tolerably 
constant The shape and degree of hairiness of the stamens form an important 
character, winch, however, unfortunately fails in those species which arc most diffi- 
cult of discrimination 

The sections into which this genus has been divided by Do Candolle are on the 
whole natural. The majority of the Indian species belong to the subgenus Flam- 
n/tila , which is everywhere the most extensive. Chenojms is in habit un distinguish- 
able from A l ray one , and the amouut of development of flic petals or barreu sta- 
mens in Atiagene being very variable, it is not improbable that on a general revisiou 
of the genus these two groups will be united. C. montana has so exactly the habit 
of Cheiropsis (in winch indeed De Candolle has placed it, notwithstanding its having 
no involucral bracts) , that it appears desirable to rest the distinction of that section 
mainly on the one-flowered pedicels, iu preference to the involucre, by doing which 
we include C montana, Belueant hera of Edgeworth has also so much the habit 
of Cheiropsis, that we prefer its uniou to that group to its retention as a distinct 
subgenus, especially as a trausition is established between its very remarkable sta- 
mens and the ordinary form by (\ arntangula. 

The genus Clematis is universally diffused throughout temperate countries, if we 
except extratropical South America, in which its species are very rare. In Australia 
it is as abundant as m the Northern Hemisphere There arc no arctic or alpine 
species, aud within the tropics they are for the most part natives of mountainous 
countries. Madagascar possesses a number of very remarkable forms. 

In India the species of Clematis are most numerous in the temperate zone of the 
Himalaya, only two occurring in the tropical regions. Of these, one {C. Qouriana) 
is found in the open plains, but only exceptionally, as it is much more plentiful 
in subtropical hills. The other (61 Cad mi a) is a rare aud local plant. The species 
of the Eastern Himalaya and Malayau Peninsula are analogous to those of China. 
In the Western Himalaya and the mountains of Hindostan and the Dekhan, African 
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types appear. In the Tibetan Himalaya a North Asiatic species is of common oc- 
currence. 

The section Cheiropsis is entirely confined to the cooler parts of the north tem- 
perate zone, and the Himalayan species of this section arc found at greater elevations 
than the other species of the genus. 

Sect. 1. Yiticella, DC . — Achenia rostrata, ecaudata. 

1. C. Cadmia (Ham. ex Wall. Cat. 4669 !) ; foliis ternatim de- 
composite integerrimis, floribus axilla ri bus solitariis, peduncuiis medio 
bibracteolatis, acheniis compressis ovatis rostro recto acuminatis. — C. 
sulcata, Wall. Cat. 4067 ! Thalictruin bracteatum, Roxb. FI. lnd. 2. 
6711 

IIab. Bengal ct Assam secus basin montium Khnsia, in dumetis 
scandens. — (v. s.) 

Rami elongati, graciles, profimdc sulcuti, glabriusculi. Folia glabra vel pilosula, 
segmentis unciam longin. Fcdimwlt medio bibractcaii. Bractece sessiles, foliaccw, 
fob oils sublatiorcs, ovatie, acuta 1 , indivisie Sinaia 5-0, patent ia, i-uucialia, oblonga, 
acutiuseula. Stamina sepalis mul to breviora, lilamculis brevissimis plams glabratis. 
Achenia mugna, adpresse sorieea 

The flowers of this olcganl little s*pecics are said by Roxburgh, whose description 
is excellent, to be very pale blue. 

Sect. 2. Cheirofsis, DC . — Achenia plumoso-caudnta. Pedicelli 
in nxillis solitarii, vcl supra rarnum axillarem brevissimum dense 
raceraosi. 

2. C* acutangnla (IT.f. et T ) ; foliis pinnatim decompositis, seg- 
mentis ovato-lauccolatis luisi rotundatis vcl cuncatis grossc serratis, 
filanientis planis exacte linearibus dorso laxc pilosis, pills supra an- 
tlieras liucarcs introrsas fasciculum densuin fonnantibus. 

IIab. Jn montibus khasia propc Molim, alt. 5000 ped., Griffith! 
— (FI. Aug.) ( v.v .) 

Rami sparse seloso-pilosi, debiles, profunde sulcati, costis acutissimis. Foliorum 
segment* 1-2-uiieiaba. Fedieetli foliis breviores, basi bibractcaii ; bractea; sub- 
foliaeeec, tripartitie vel simplices. Sepal a oblonga, acutiuseula, extus pubcscentia, 
intus glabra. Ft lament a membranaceu, valide 1-ncrviu, mtus glabra. Anthera 
breves, introrse dcbiscentes. conned twin non dilatatum. Achenia compressa, ovalia, 
sericeo-pilosa 

3. C. barbellata (Edgew. in Linn. Tr. xx. 25) \ foliis temati- 
sectis, pcdiccllis nudis brevibua, staminibus sepaiis fere ^ brevioribus, 
filnmentis planis lanceolatis ciliatis, antheris introrsis dorso dense 
pilosis. — C. Nipalensis, Royle , JU. 51 1 non alior. 

IIab. In Himalaya occidental! temperatn, alt. 8-10,000 ped. 
Garhwal, Royle ! Edymcorth ! Kumaon, Slrachey et Winterbottom / — 
(»• «.) 

Rami glabrati. Caulis teres, striatulus. Folia longc petiolata ; foliola breviter 
petiolulata, ovata, acuminata, serrata vel grossc dentata, sa*pe iuciso-lobata, 1-2-un- 
cialia. Fedicellt uumerosi, foliis breviores. Sepala 4, patentia, ovato-oblonga, acu- 
minata, purpur&sccntia, utriuque pubescentia, margine dense villosa, unciam longa. 
Fd amenta uninervia. Achenui glabra. 
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4. C. Nlpalemis (DO. Syst. i. 164 ; Prod. i. 9) ; foliis temati- 
pnrtitis, pedicellia brevibus supra medium iuvolucratis, filamentis elon- 
gates e basi plana filiformibus glabris. — Wall. Cat. 4680 ! C. montana, 
Pon, Prodr. 192 ; non alior. 

11 ab. In Himalaya temperata ; Garhwal ! Kumaon 1 Nipal ! Bhotan ! 
— (PI. Dec. Mart.) (c. v .) 

Rami glabrati ; juniores angulato-sulcati, seniorcs rotundati. Folia longe petio- 
lata, interdum puberula, segmentis oblongo-lanccolatis vel linearibus integerrimia vel 
parce dentatis lateralibus interdum trilobia vel tripartitis. Fedicelli numerosi, foliis 
breviores, supra medium bibracteati. Bractea in involucrum breve eupuliforme 
acute bilabiatum connatcc. Fedicelli supra involucrum incrasaati, dense aericei. 
Sepala 4, oblonga, vix semi-uncialia, extua dense adprcsse scricea, intus glabra. 
Achenia compressa, dorso gibboaa, parce scricea. 

The young bud is sessile within the involucre, but the upper part of the pedioel 
gradually elongates, so that when the fruit is ripe the involucre is nearly in the 
middle. 

5. C. montana (Ham. ex DC. Syst. i. 164); foliis tematiscctis, 
pedicellia nudis folia sequantibus vel superantibus, staminibus sepalis 
dimidio brevioribus, filamentis planis nnguste ligulatis glabris. — PC. 
Prod. i. 9 ; Wall. Cat. 4G81 ! ; Plant. As. Par. iii. t. 217 ! C. Pun- 
duana. Wall. Cat. 4682 ! C. anemoniilora, Pon, Prod. 192. Anemone 
curta. Wall. Cat. 4690 ! 

Hab. Per totam llimalayam temperatam et subalpinam, alt. 6000- 
12,000 ped. ; excepiis jugis exterioribus Sikkim, ubi non infra 10,000 
pedes occurrit; et in montibus Khasia, alt. 4-5000 ped. — (FI. vere.) 
(r. v.) 

Rami glabrati vel rarius adprcsse scricci. Folia longe petiolata ; foliola ovata 
obtusa acuta vel acuminata, grosse dentata vel lobata. Flores mojusculi, interdum 
maximi, suaveolcntes. Sepala 1-H-uncialia, clliptica vel ovata, alba, obtusa vel acu- 
minata, nervosa, glabrata vel extua adprcsse pilosa. Achenia scricea longe caudata. 

The most beautiful of all the Indian spocies, but extremely variable. The larger- 
flowered forms are very sweet-scented, and when in flower, in April and Muy, visiblo 
from a great distance, forming dense white patches in the thickets on the hill-aides. 

Sect. 8. Flammula, DC. — Achenia plumoso-eaudata. Flores pa- 
niculati (rarissime abortu subsolitarii). 

§ 1. Sepala per antlmin palenlia vel reflexa. 

6. C« smilacifolia (Wall, in As. Researches, xiii. 414) ; glaber- 
rima, foliis inaximis siinplicibus late ovatis rarius ternatipartitis. — 
PC. Prod. i. 10; Wall. Cat. 4683!; Hook. Hot. Mag. t. 4259! C. 
subpeitata, Wall. Plant . As. Par. t. 20. Cat. 4684 ! C. Munroiana, 
Wight, 111. i. 5. 1. 1. C. affinis, Wight , III. i. 5. C. smilacina, Plume, 
Bijd. 1. C. glandulosa, Blume , Bijd. IP 

Hab. In provinces humidioribus ; in montibus inferioribus Sikkim !, 
a basi ad 6000 ped. alt.; Khasia, 2-5000 ; in montibus Concan, 
Sykes ! Nilghiri, Munro ! Travancor ct Dindigal, Wight f Ceylon, 
Thwailes ! Ava, WaU ! — (FI. Juu. Aug.) (c. t?.) 

Distrib. Java, Blvme; Timor, Spanoghe. 
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Cattle* sulcati. Folia 5-10 uncias longa, 4-7 lata, late ovata, basi rotund&ta ycl 
seepius profunde cordaia, valide 5-7-nervia, margino albo-oartilnginca, interdum ter- 
natipartita, gnperiora angnstiora oblonga vel lanceolata, loage acuminata, baai angus- 
tata, integerrima vel rarms serrata seu grossc denticolata. Panicula elongates, ra- 
cemi formes vel decompositec, pluriflorte. Sepal a 4-5, oblonga, acuta, patentia, demum 
reflexa, extus fusco-tomentosa, intus glabra. Stamina extenora aepalis paullo bre- 
viora ; JUamentis membranaceis, late lincanbus ; anthem* brevibus, angustis ; inte- 
rior a sensim breviora et angustiora, sed anthcris gradatim longioribua terminate, 
intima fere a basi anthcrifera. Achenia ovata, comprcssa. 

A very well-marked species, but varying like all the others, though to a less 
degree than most, in the shape and toothing of the leaves. The serrate-leaved forms 
do not constitute a distinct species, nor even variety ; specimens from the same spot, 
occasionally even from the same plant, presenting both forms. 

7. C. triloba (Ileyne in Both nov. sp. 251, non St. Hilaire) ; mol- 
liter sericea, foliis parvis simplicibus vel ternatisectia ellipticis vel 
ovatis. — DC. Trod. i. 8 ; TF. et A. Trod. i. 2. 

IIab. In Peninsula, Ileyne ! ; in montibus Dchhan humidioribus (in 
regione Mawal dicta), Law ! Stocks / — (FL Sept.) ( v . s.) 

Caulis suicntns. Folia longe petiolata, 1-2-uncialin, hasi cordata vel rotundnta, 
integerrima vel triloba, interdum ternatisectu, segmcntis intogris vel lobatis. Pani- 
culce multiflora!, decomposite rainosse, bract cis foliaccis grudalim minoribus ovatis vel 
ellipticis trinervibus. Floras albi. Sepal a 4-0, stcllntim patentia, fere nncialia, ob- 
longa, extus sericea. Stamina sepalia dimidio breviora ; f (amenta lineari-ligulata, 
glabra ; aniherce elongataj. Jrherua ovata, corapressa, sericco-villosa. 

Ileyne’s plant has hitherto been considered an obscure species, and wc have Been 
no authentic specimen , but the description given by Itotli accords so well with the 
plant collected by Mr. Law and Dr. Stocks, that vie have no doubt of their identity. 
Ileyne’s specimens were probably obtained from the same district, ns many of his 
plants were, we believe, collected on the mountains near the western coast. 

8. C. grata (Wall. Cat. 4668 ( ) ; innina, foliis pinnatipnrtitis seg- 
ments (stepius 5) late ovatis basi cordatis grosse inciso-dentatis utrin- 
que incani8 vel tomentosis vel rarius superne glabrescentibus, autheris 
rauticis. — Wall. Plant. As. Rar. t. 98. 

Hab. In montibus Afghanistan, Griffith l ; in Himalaya oceidenlali 
calida et temperata, alt. 2-8000 ped.,- Kashmir, Jacquemont /; Panjab 
Him. ! Simla ! Kanawer ! Garbwal ! et Kumaon ! — (Fl, Jul. Aug.) 
(»• r.) 

Distbib. China borealis ! 

Caulis angnlatns, ineano-tomentosus. Fohola 1-2 uncialia, tripartita triloba vel 
iucisa, sparse et adpresse pubeseentia vel ineano-tomciitosa. Panic ulm deeompositro, 
multi (lone, ramis strictis, foliacea*, foliis lobatis vel indivisis. Sepala lactea, $-un- 
cialia, ovalia, nervosa. Filamenta scpalis \ breviora, plana, angnste liuoaria, glabra. 
Antherae breves. Achenia ovalia, comprcssa, sericea. 

9. C. hedyiarifoUa (DC. Syst. i. 148. Prod. i. 6) ; foliis temnti- 
vel pinnatiscctis, segmentis ovatis ncuminatis coriaceis crcberrime 
reticulatira venosis glaberrimis, filamentis ultra antheram in processum 
subulatum productis. — Ker , Dot. Reg. t. 599 ! 

Hab. Pegu, Hore ! in Mus. Brit. ; in montibus Concan, Late l — 

(p. p.) 

Hamuli sulcati, juniores puberuli, adulti glabri. Folio la 2-4-uncialia, nervosa, 
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pergamentacea, integerrima vel hinc inde grosse deatata. Panicula deeomposit®, 
multiflor®, strict© ; bractece folios®, tripartitre vel iritegr®, ovat®. Sepala 4, ovalia, 
mucronata, ^-uncialia, extus dense tomentosa, intus glabra. Stamina sepalU i 
breviora ; filamenta plana, glabra ; anthera elougat®, connective longe apiculat®. 
Achenia compressa, marginata, substipitata, pilosa. 

Though very near in general appearance to some of the forms of the next species, 
the anthers are so peculiar that we cannot unite them. Our materials, however, arc 
rather imperfect ; but botanists iu Birina and Western India will have it in their 
power to compare the two Bpecies in a growing state, and to decide whether the one 
now described, which is we think easily recognizable by its large, eopiously-veinod 
leaves and larger flowers, be distinct from alt the forms of C. Gounana . Wc have 
examined the original specimen of (J. hedysartfoha, DC., in the British Museum , 
it is not in flower, but appears identical with the Bombay plant. 

10. C* Gouriana (Roxb. FI. Ind. ii. 070); glabriuscula, foliis 
pinnatisectis vel bipirmatisectis (rarius ternatisectis) segmentis ovatis 
vel oblongis ncummatis basi rotumlatis vel conlatis membranneeis 
superne lucidis, antberis brevibus muticis. — DC. Syst. i. 138, Prod. 
i. 8 ; Wall. Cat. 4673 ! ; W. el A . Prod. i. 2 ! ; Wight, Tc. t. 033, 934, 
Neilgh. PI. t. 12. C. cana, Wall. Cat. 1672! 

Hab-. In dumetis Indite tropica*, preesertim montamo, a Zevlania ! 
et peninsula Malayana ! ad Bengal et Assam ! Behar ! Dekhan ! et 
Concan ! ; in montibus Khasia, et secus basin Himalaya? usque ad 
flumcn Jelam et wontes Rajaori! — (FI. hyerae.) (p. v.) 

Distrib. Fcr totam ludiam tropictim, usque ad insulas Phiiippinas ! 

Alte scandens, glaberrimu, partes novcllic plerumquc scricco-pubcscenlcs. Folia 
forma valde varia, mtegcrriino vel grosse dentata, basi roturidata vel cordata, gla- 
berrima sparse pilosa vel subtus ferrugmeo-tomentosa. Fauicuhe deeomposit®, 
multiflor®, bract cis minutis rarius foliaccis ovatis, sirpius elougatfc folia supernotes. 
Flores parvi, uuinerosissimi. Sepala ovalia, 2-3 linens longa, extus vel margiue 
tomentosa. Ft! amenta plana, glabra. Anther ce oblongie. Achenia oblonga, minus 
compressa quam in affimbus, fusco -pilosa. 

Very widely diffused throughout tropical Tndia, in mountainous districts, climbing 
to a great distance over trees. A very variable plant, but not easily divisible into 
varieties , nor would it serve any good purpose to do so, us the broad and nurrow 
leaved forms occur at one time with eutire, at another with dentate leaves, and 
leaves of every shape are cither glabrous or more or less pnbeseent umlerucuth. 
The loavos vary also much in amount of division , and m a scries of specimens from 
the Khasia mountains they are uniformly teruatipnrtite. These specimens, which 
were all collected at once, were probably elongated shoots of a luxuriant young 
plaut flowering for the fiist time, as the shape of the leaflets and the inflorescence are 
not different from those of the ordinary forms None of the species of continental 
India are liable to be coufounded with C. Gounana , the nearest is C grata , 
easily distinguishable by its hoary pubesceuec and larger flowers. The broad- leaved 
tomentose forms, however, approarh very near to a plant which appears to be com- 
mon in Java and South China (C. Javani ca, DC. ?). The ordinary state of this 
species is larger-flowered than C. Gounana, and the leaves, which are bipinuate, 
pinnate, or temate, are soft aud pubescent, without the shining surface which is 
characteristic of the upper surface of the leaves of that species. They arc also more 
cut, sometimes deeply lobed, but it must be confessed that we have entire-leaved 
specimens before us which are scarcely to be distinguished from 0. Gouriana. The 
botanists of Java or Ceylon (from which latter place two imperfect specimens in 
Herb, Hook, are perhaps referable to the Javanese species) will, we hope, decide a 
question for which unfortunately our materials ore not sufficient. 
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11. C. parvifolia (Edgeworth! in Linn. Tr. \\. 25) ; glabra, foliis 
pinnatim decompositis, paniculis paucifloris (interdum unifloris), podun- 
culo medio bibracteato, filamentis linearibus sericeo-pilosis. — C. graveo- 
lens, Lindl. Jour a. Jlort. Soc. i. 807. 

Hab. In Himalaya oecideutali temperata: nil. 0-11,000 pod., Edge- 
worth ! Banahal ! Kanawer, Mnuro ! Jacquemout /- (FI. Aug.) (v. v.) 

Haim graciles, giabri vcl npico tenmssime pubeseentes Fob a decomposila, sub- 
jnembranttcea. Segment a L-3 lmcas longa rarius uncialin, indivisa vel piunatiilda, 
lobis lateralibus obtusis mucronatis, terimnuh sivpiua lanecolnto. Vameuhe pnuci- 
flone, l'olioscc, longe peduticulata*, vcl rarins ad pedunculos unifloros medio bibracteo- 
latos rcducta), lraete<e pinna! m vel iudivis'r Strata lute ovnlia, obtusa, ntrinque 
scricca. Stamina scpalis ^ breviora , filamenla plana , ant her <e nmticfc Aehe/ua 
ovata, compressn, sericen. 

This species resembles very elosel} in foliage < ’ Flainmi/la. I., bid differs in tbc 
large flowers, we have seen no intci mediate ten ms 

12. C. orient alis (L ) ; ‘uibglnbru, Ibliis piuiintis ul bipinnatis 
glaucis, filamrntis planis mcinbrnnnccib filial is npnv fihfnrmihiis. 

a. acnh/oUn; foliolis oblongo-lanffolatis acmninalis, lloribus mng- 
nis. — C. oriontalis, L. ct and.; Led eh. FI lions, i 3 ; Dill. FI fit. I. 1 19. 
f. 145. C. trnuifolin, Foyle 9 111. 51 C gravfolens, Hook. Hof. May. 
t. 4495 * not) Lindl . (\ Lspalmnica, Boissier 9 Diagu. \\. 3. 

(3. ohlnsifolia . foliolis oblongis obtu-is. — (\ glauca, ID ill d , Led eh. 
FI. h loss. i. 3. 

y. lallfolia ; foliorum sogmontis late o\alibus obtuse* lobotis. — (\ 
globosa, Hoyle. 9 III . p. 51 (\ Ilysudiica, Mnuro 9 (ni Herb. Ilook.) 

Hah. In montibus Afghanistan ft in Himalaya omdmfali Tibet ica, 
a. in Tibet vulgaris alt. 7- 1 1,000 ped. 1 (3. in Himalaya maxime oeoi- 
dentali; Kashmir, Jncq item out 9 Mam, Fleming 9 Uilgit, IFinlerhotimn 9 
y. in xnontibus Pit i, Jloyle 9 Aliwro 9 — (FI did. Aug ) ( v . r.) 

DIvStrih. IVr tot am A sunn tcnipeiatam 

Glubcmma, plums seen*, rami novilli interdum si i ieco-p\ibesecnte» Folio) am seg- 
ment a foirna vuldc vana, m a 1-3 minus lo»u»a, oblomjo-l.ineeoLda vel lin<*aria mu 
niinuta, lutegra triloba \ 1 1 tiipurtitn, inlegemnia u*l lueiso-deutatn, in $ breviora ob- 
tusiloba et apiee oldusa, m y onimi.iii lat i*-siu*a late ovata vel delloulea Burnt uUe 
ramoste, multi- vcl plun-flone, «npms lomri pi dm Untie strict .e Flows stramniei vel 
pmpuraseeutes, in a H uueiani damn tro, in e.i ti n> \ai minoies St pa fa 4, stcllatmi 
patentia, ovata, aeiuinuata, intus sei.eco villosa. maigimbus diiise tonientosis, e\tu.s 
glabra vel pubes, s utia. Stamina sepdis A bit viola Aehema oblonpn scneco-pilosu 

We have examined, m the llookman ilirhaitmn, aid In tit 10 spieimens, trom nume- 
rous sources, of (\ oruutahs, 1 ,, (’ giant,*, \\ did , ('. temp eam/a/tt, bedeb , and C. 
hptthamca , lloissicr, all of which, wo are quite convinced, aie forms of one widely 
diffused and extremity variable species The shape of the sepals, and tin* form and 
puheseeuec of the stamens, are tin* same m all the forms; Ind the si/. 1 of the tlowers, 
and the shape of the leave-., are very vaiiahle In the liner putts of Tibet the variety 
a is abundant; this has usually \eiy huge flowers, hut tin} are occasionally not 
lurger than those of the ordinary Sihi remand western forms of the speeus. In rich 
soil, and a somewhat more humid climate, tin* leaves beconn broader mid more glau- 
cous, and the flow era smaller. Cultivation appears to produce the same effect, for 
the figure in the botanical Magazine, from Tibetan seed, corresponds very closely to 
the plate of T onentahs given by Dille.mu-.. 

Clematis ereeta of Limurus, a native of the south of Kuropc and of western Asia, 
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will probably also be met with in Afghanistan. Jt is a conspicuous plant, with a 
very peculiar habit for the genus ; and an erect species certainly grows ou the moun- 
tains between Kabul and Bamian. Sec Griflith, Itin. Notes, p. 307. 

13. C. nutans (Boyle ! 111. p. 51); ndpresse sericca, foliis pinnatim 
decoin positis, panicula plurillora, lilnmentis sepala fequnntibus e basi 
plana pilosa filiformibus glabris. 

IIab. In Himalaya occidentali calida, alt. 2-5000 ped. : Simla! 
Garhwal! Kumaon ! ; in montibus Khasia ad Nartiang, alt. 4000 ped.!; 
et in monte Parnsmitb proviueim Behar! — (FI. Jul. Sept.) (r. v.) 

Rami gracilcs, anguluti. Fob a pinnatim docomposita ; segment a ovata, oblonga 
vel lanceolate, 1- 2-uncialia, intcgcrnma dentata vel vane lobata. Pamrultp ramosro, 
bractris parvis. Sepala oblonga, acuta, extus pubc9ccntia. Fit ament a angustissime 
ligulata, basi pilosula, supra mcdmin liliformia, glabrata. Arkema ovata, comprcssa, 
sericca. 

Our Khasia sjiecimcns arc in young fruit only, but they have quite the foliage of 
Dr. Royle's plant, and appear to be the wet -climate form of it, with lax, fewer- 
Uowcred panicles The specimens fiom 1’arasnatb have larger leaves (ban those from 
the Western Himalaya, the terminal leaflet being often us much as three inches in 
length. 

14. C. 'Wightiana (Wall. Cat. 4071 0 ; pubescent, foliis pirmatis, 
segmentis late ovatis, pnnieulis mngnj.s deeompositis, iilamentis angnste 
ligulntis sericeo-pdosis. — //' et J. Prod. l. 2 ; JVujht f leone*, i. 035, 
111. 5, Nei/i/. Plants, p. 2. /. 3 

IIab. In montibus Peninsula?: Nilgluri, fFu/Jtl ! Concan, Law / Dck- 
hun, Sykes ! Orissa, m eolldms sec us tinmen Kistna, It'iyht. 

Rami vululi, lofnndaii, ndpressi pilosi. Vat ml a siepms 5, ernssa, velntmo-pnbescen- 
tia, 2 3 micros longa, ovata, Iium eordata, ti iloba lobo medio lougiore, vel 5-lolm, 
iuterdum tripartita, grosze dentata, suhtus dense villosa, Pamutht loins longiores, 
brartriF foliucerc, lohatie vel dentata* hr pat a 4, late ovata, patcnti.i, extus villoso, 
£-uncin!i Stamina sepalis paullo lneviora Arkema ovata, eompressa, dense serif ea 

This species bus tin* luibit and genet al appearance of ( ' gretror flora , it is how- 
ever always smallei, and the shape ol the expanded flowers is very diHeient. In the 
Walliehiau dislnlmtion, specimens of C Hurhanamana, y ioilaosa, huxe been, by 
some accident, mixed xxitb this species, as m some collections (m Llcrb. Lindl. for 
instance) that plant oe<uis under No 1(574. 

§ 2. Sepala per anlhestn erecla, a pice revolala. 

15. C • grewiseflora (DC. S\st. i. HO, Prod. i. J<); dense fulvo- 
tomontosa, foliis piimatiseetis, foliobs 3-5 erassis late eordatis 5-lobis 
serratis, alaba9tris ovalibus 11 hi mentis e basi ligulata dense pdosa fili- 
formibus glabris. — Don, Prod. Nip. p. 191; trail. Cal 4678! 

IIab. In Himalaya temper.itaet calida, alt. 3-6000 ped.: Kunmon! 
Nipal! Sikkim ! — (FI. autumno.) (a. r ) 

Rami validi, rotundali. Fohola 4 unems longa et lata, supenie adpresse pil«9a, 
suhtus dense tomeutoBa, profunde lohntu. Pamruhp axil lares, plunflom* ; Irartem 
oppositee vel verticillatie, trilobie vel giosse deutatse. Flares magni, late campauulati. 
Sepala oblonga. Vilamenta sepalis tequilonga. Achenia oblique ovata, sericca. 

16. C. Buchaniwiana (I)C. Svst. i. 140, Prod. i. 4); incana 
vel fusco-pilosa, foliis piimatisectis, foliolis 5-7 fore roiundatis lobatis 
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grosse aristato-dentatis, sepalis oblongis, fila mentis anguste ligulatis 
sericeo-pilosis. 

a. rugosa; foliis latioribus obtusiusculis rugosis reticulate veno- 
sis subtus dense albo-toinentosis, caulibus tbmcutoMs. — 0. Bucbannni- 
aua, Wall. Cat. 4677 !; Don, Prod. 191. 

viiifolia; foliis tenuioribus cnno-pubesceutibus vel subglabris, 
caulibus pubescentibus. — C. vitilblia, Wall. Cal. 46701 

y. torluoxa ; foliis glabriuscubs senoeo- vonosis vel glabcrrimis, 
caulibus laxe fulvo-pilo&is. — C. tortuosa, If 'all. Cat. 4675 ! 

Hab. In Himalaya tempera ta, alt. 5-10,000 ped. : Panjab Hima- 
laya! Harliwal ! Kumaou ! Nipal ! Sikkim ! , et in montibus Khasia, alt. 
4-0000 ped . ! — a in Himalaya occideutah vulgaris, fid y in humidiori- 
bus Himalayan orientalis ct Khasia. — ( v . v ) 

liana validi, rotunda! i. Vo! tola 2- 2 -unci aim, busi eordnta, obfusa vel ncutiu scuta, 
Integra vel unrquulitcr triloba Fanicu/a puree ramosa, rauus pcdicclhsquc toiuen- 
tosis Bractea ibluecic, luterdum verlicillatir, vane ineisfc Sepal a lniean-oblonga, 
dense tome nl o^a Filament a sepala subicquunl la Aehnua ovata, act icea. 

Though v\c huve dmdrd this spec us into three vain lies, which correspond to the 
throe species of Dr Waltieh, no great importance must lx* attached to this mode of 
grouping, as a regular gradation can be traced Irom the most hoary state of a, to the 
glabrous leaves nud haiiy stems of y. The ainouut of variation in pubeseeueo in this 
species is very romarkahle , specimens w Inch, in shape ol leaves and Uowers, are abso- 
lutely uudistingiushublc, being often quite dissimilarly clothed. 

17. C. connata (DC. Prod. i. 1); glabra, foliis pinnatiscetis, fo- 
liolis 5-7 ovatis basi cordatis, petiolis (stepius) basi dilatatis connalia, 
fdamentis c basi hgulaia fihformibus longc pilosis- - ft all. Cat. 46791 
C. venosa, Boyle, IK. 51. C. amplcxicaulis, C. vclutina, el C. gracilis, 
Kilgew. ! in Linn. Tr. xx. 24, 25. 

Nab. In Himalaya teinperata, nit. 6-10,000 ped. . Kishtwar! Ku- 
maon 1 Nipal! Sikkim! — (FI. autumno.) (w. o.) 

Haim vululi, suleati, piwsertim ad articulos glaueesecnlos. Folia maxima, sicpc pe- 
dalia, pinnatiseeta, suinina ternatiseeta , fotiola icinoln, 2 5 uneins louga, 2-8 lata, 
aeumnuitu, serrata vel grosze deutatu, Integra vel imequuliter triloba. Famcuhr luxe 
ramosje, lauu graeiles paneiilorie. B> net etc (dum adsunt) ioliaeeu*, laneeolatic, den- 
tal a* vel integne, sed siepc ininutfe St'pa/a oblouga, aeutiuseula, eano-tomentosa vel 
pubcrula, rarius glabrcscentia, margme cincrco-pubesceritia. Filament a sepalis bre- 
viora. Aihema ovalia, sericeo-piiosa 

Flowcis smaller than in (\ Buehanamana. They vary much m amount of pubes- 
cence AVe can find no characters of linpoitanee to separate the dillerenl forms 
which Mr Edgeworth has considered as distinct TIis specimens, winch are now 
before us, eertamly exhibit ditlcrenees in the shape of the leaves, but we think that 
he has not made suilieieut allowance tor the griut amount of variation to which all 
the species of this genus ari subject, uud feel ronfideut that, with a suite of specimen* 
as extensive as that which we possess, he would not even consider them as varieties. 

18. C. acuminata (DC. Syst. i. 148, Prod. i. 6) ; gluberrimn, pe- 
tiolis basi non dilatatis, foliis teruatisectis, foliolis lucidis trinervibus 
ovatis acmninatis, flonbus parvulis subglabris, lilaraentis late ligulatis 
longe scriceis. — Wall. Cat. 4670 ! ; Don, Prod . 192. 

Hab. In Himalaya temperata : Kumaou! Nipal’ Sikkim! — (t?. t>.) 
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Sami graciles, sulcati. Folia ]onge petiolala, integra vel seepiua 8-secta; foliola 
coriacea, reticulato-vcnosa, 8-4 unnas Jonga, l£-2 lata, ovata vel ovato-lanceolata 
acuminata baai rotundata vel cordata, integerrnna vel subserrata. Favicula decom- 
positse. Braetece ampins minulte, sed intcrdum foliaeeic. Fedicelli longi, graciles. 
Alabastri cylindracei. Sepal a erccta, oblonga, 4-6 Imcaa longa, subaeuta, margine 
pracsertim puberula. Filament a ad antherain usque longc sericeo-pilosa. Achenia 
sericea. 

Species dubiee ei vix notcr. 

1. C, 'loasafolia (DC. Syst. i. 140, Prod. i. 4), 

Described from a flowcrless specimen, is indeterminable, but must be either C. 
grewurflora or 0. IVightiana. C loastfoha ol’ Don, Prod. 191, is also indetermi- 
nable without an authentic specimen, but it is probably a form of C. Buchaaamana . 

2 . C. scabiosafolia (DC. 83 st i. 154, Prod. i. 7); in India P (Herb. 
Mus. Par.) 

3. 0. villo8a (DC ‘Syst. i. 154, Prod. i. 7); in India? (Herb. Mus. 
Paris.) 

4. C. comosa (1)C. Syst. i. 156, Prod. i. 8 ) ; in Ind. Or. (Herb. Mus. 
Paris). 

This may perhaps be C. triloba, 1 ley lie 

5. C. grossa (Wall. Cat. 4G71 1 non Bentli.) Taong Dong, Ava. 

We have examined the specimen of this plant in tin* linnean Society’s Herbarium. 
It is not in flower or trait, and is the terminal shoot of a young plant. The leaves 
are 8-10 inches iu length, bipinnate, the leaflets of thin texture, oblong-lanceolate, 
coarsely toothed or incised, and about 3 inches long It is piobably an undescribed 
species 


Tribus 11. Anemone.e. 

Sepala eustivationc imbricala. Vet ala nulla vel plana. Carpella mo- 
nosperma, semine pendulo. — IIcrba*/c^iw allernh. 

3. THAUCTRUM, L. 

Iwoolucrum sub ilore nullum. Sepala 4-5, cestivatione imbricata. 
Petala nulla. Stamina nuinerosa. Carpella nionospenna, indehisceu- 
tia, ccaudatn. — llorba? pemwes ; caulibus annuls; floribus paniculatis, 
albis Jlavis vel purpurascenfibtts. 

This is a very extensive genus, the species of which are abundant throughout the 
northern hemisphere and the moimlnins of the tiopics, but which is only represented 
south of the tiopics by one or two species at the Cape of Good Hope. All the species 
ore subject to gnat variation in the size and form of the leaves, which are usually 
much divided. They are very widely spread over the mountainous parts of India, more 
especially in the Himalaya, and the Indian species seem quite as variable as those of 
Europe, the number of which is, we are convinced, very much over-estimated in 
modern systematic works. Most of the Indian species inhabit the shady moun- 
tain forests of the Himalaya during the rainy season, and are very different from 
those of Europe, some of them being the same as those which inhabit the Indian 
islands, while others will probably be found to extend into the still unknown moun- 
tain districts of West China. The alpine species however are European, and are 
quite as plentiful iu the Himalaya as on the mountains of Europe ana Siberia. It 
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has been well observed by Serfage that characters derived from the leaves, unless 
supported by differences in the fruit, arc insufficient to distinguish from one another 
the species of this difficult genus. Even the fruit seems liable to vary, though within 
certain limits only, and it will be found to afford the best characters for the discrirai- 
nation of the species. 

Sect. 1. Physocaupum, DC. — Achenia stipitntn, luteraliter com- 
preasa, inflate vcl plana. 

1. T. elegans (Wall. Cat. 4728 !) ; foliis pinnatim decompositis, 
panicula parce ramosa fere raceuiifonni, acbcniis 0-12 longe* pcdiccl- 
latis obliquis obovatis mombrauaccis dorso ct ventre alato carinatis 
utrinque uninerviis, carina vcntrali gibbosa, stigmnte incurvo sublate- 
rali. — Moyle, III. 51 !; 7 Cdyew.! in Linn. Soc. Tr. xx. 20. 

TIab. In Himalaya) zona subalpina, alt. 1 0-13,000 pedum : Garh- 
wal ! Kumaon ! Nipal ! Sikkim ! — (v. v.) 

Simplex vd subramosa, 1-pedalis. Folia 2-3 uncias longa \ fohola minuta, 
rotundota, triloba vcl mdivisa. Shpuhv pctiolo adhici elites, incmbranaccu\ fimbriatm ; 
stipelhe nulla’. Vedirelh subraoemosi, folus flornlilnw longiorcs, patcntcB. Flores 
purvi, viridi-purpurasecntes. Sepala elhptica, tiincrvia. Fit ament a tiliformia; an- 
ther <e breves, mucronatre 

2. T. platycarpum (H.f. et T.) ; foliis pinnatim decompositia, 
panicula ramosa, acbcniis 4-10 breviter pedieellatis dolabriformibus 
stigmate recto a picul, it is utrinque tricostatis 

IIab. In Tibetia occidentali : Nubrn, 11. Strachey f Ilundcs, Sir. et 
Whit. I Milam, Kumaon, Sir. el Winl. / — (o. s.) 

Herla 1 1 -pedalis, ramosa, grav colons Folia 2 - 3 uncias louga ; f allot a rotuu- 
duta, triloba vcl i ripnrtita, stibtus glanduloso-jmbcrula. Shpvlte seariosrc , stipelhe 
nullic Panieuhf raun divaricati Ferheeth fructifeu clonguti F totes parvi, viri- 
dcsccntc8. Sepala late elhptica, mcmbrauacca. Fitameuta filifonnm , anther <r 
elongatic, wutica*. AeJmna glabra, oblique obovata, dorso recta, ventre vulde gib- 
bosa — Species ul vidclur rura, foliis pi ion, fructu sequent i ullmis, ultcrius e\ami- 
nauda. 

3. T. Chelidonii (DC. Prod. i. 11) ; foliis ttrnutira decompositis, 
foliolis rotundati.s crenato-lobalis basi rordatis subtus glaucis, acbcniis 
numcrosis dolabriformibus longe stipitatis utrinque triuervibus stylo 
recto vcl incurvo apiculnhs. 

a. reniforme ; foliolis majoribus 1-2-uncialibus subtus vnldc glau- 
cis ct pulverulentis, fructu pubescente. — T. reniforme, Wall. Cal. 8716 ! 
T. neurocarpum, Moyle! 111 . 51. — ( v . i?.) 

/9. cullrahm ; foliolis minoribus i-o-uncialibus subtus pallidis pu- 
berulis vel subglabris, fructu glabro. — T. cultratum, Wall. Cat. 3715! 
—(»•»•) 

y. cy&licarpum ; acbcniis numerosissimis obovutis forsan sterilibus 
longissime pedieellatis reflexis membranaceis, nervis gracillimis. — T. 
cysticnrpum, Wall. Cat . 3714! — (v. v.) 

Hab. In Himalaya temperata, alt. 6-10,000 ped. : a Kashmir! 
usque ad Sikkim ! (7000 ad 13,000 pcd.) ; et in raoutibus Khnsia, alt. 
4-6000 pcd. ! — (FI. Jul. A.ug) (v. v.) 
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Barba 2-4-pedalis et ultra, laxe ramosa, Panicula magna, terxninalia, ramis demum 
elongatis, racemiformibus, fere aphyllis. Stipule folioram mferiowm maxim®, m- 
tiolis adheerentes, membranaceee ; stipella eito deciducc. Foliola magnitudine valde 
varia, diametro J-- 1^-unciali. Flores longc pcdiecllati, mnjusculi, interdam maximi 
diametro plus quam unciali, purpurascentcs, stepe pulchre purpurei. Sepala elliptica, 
obtusa. Filamenta filiformia, apicc vix dilatata ; anther a mucronatue. 

An excessively variable plant in the size of the leaves, but otherwise pretty con- 
stant to the characters above given. The powdery pubescence of the under surface 
of the leaf seems to be invariably present. In the variety y , which has usually very 
large flowers, the fruit appears to enlarge without a corresponding development of 
the embryo, which, though uiways present, is seemingly abortive. In a very nume- 
rous suite of specimens from Sikkim not one exhibits a dilated achenium, or any 
indication of a perfect seed, all being quite flat. The great amount of variation in 
the size and shape of the fruit indicates disease, and many of the specimens are evi- 
dently in an abnormal state, having muricatcd or tuberculated bulbous masses, instead 
of branches, in their axils. 

4. T« pauciflorum (Koyle! 111. 52); foliis biteruatis subsessili- 
bus, foliolis inciso-trilobis, floribus in panicula pauciflora Jonge pedi- 
cellatis, acheuiis 5-15 breviter stipitatis dolabriforraibus nervosis stig- 
mate dilatato apiculatis. — T. macrostigma et T. secundum, Edgeworth! 
Linn. Tr. xx. 26. 

Hab. In Himalaya occidentals interiore, alt. 7-13,000 ped. : Kash- 
mir! Kishtwar! Garliwal! Kumnon! — (v. v.) 

Herha 1-2-pedalis, glaucescens, apiee taut uni rainosa. Folia subsessilia, biternata, 
petiolo folioli medii clongato lnteralmm abbrcviato, folio! <t basi rotundata vel 
enneata, ^-uncialia, nervosa; floralia angustiora, pedicellis breviora. Flutes parvi. 
Sepal a ovala, acuta, trinervia. Ftlatnenla filifornna, anlhenr mueronat®. 

By au oversight, perhaps by a typographical error, Dr. Royle describes the leaves 
as tnteruate, so that it is not surprising that Mr. Edgeworth should have failed to 
recognize his plant iu Royle’s description. The leaves arc uniformly biteruate, and 
always sessile or nearly so , they arc nearly uniform in size from the base to the 
summit of the stem. 

Sect. 2. Eutualictrum, 1)C. — Achenia ovali-oblonga nec com- 
pressa, stipitata vel sessilia. 

§ 1. Achenia dong ala > stipitata. 

5. T. virgatom (11. f. et T.) ; subsimplex, foliis ternati-partitis 
subsessilibus, foliolis rotundatis lobatis rigidis, panicula terminali ra- 
mosa foliosa, acheuiis plurimis breviter pedicellatis oblongis costatis. 

Hab. In Himalaya oricntali temperata, supra rupes liumidas : Sik- 
kim in montibus interioribus, alt. 8-10,000 ped. ! — (Fi. Mai. Jun.) 
(v. v.) 

Radix tuberosa ; caulis erectus, l-l^-pcdalis, strictus, glaueus, su?pe purpurasoens, 
simplex vel apice tantum ramosus. Folia ternatim partita, petiolis brevissimis; 
stipuhe minutee, scariosa'; foliola £-1 uncitim longa, rigida, nervosa, rotundata, basi 
cuneata vel cordato, 3-5-loba, lobis iutegris vel obtuse tridentatis. Flotes parvi, 
aibi. Sepala elliptica, multinervia. Filamenta filiformia ; anther# muticce. Achenia 
10-25, utriuque acuta, stigmate sessili persistente apiculata. 

6. T. rutsefolium (II. f. et T.) ; foliis pinnatim decorapositis, fo- 
liolis mcmbranaceis parvuiis varie iuciso-lobatis, floribus racemosis. 
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raoemi8 terminalibus demum elongatis, acbeniis 3-5 stipitatis arete 
reflexis oblongis inourvis stylo incurvo mu cron a tie obtuse costatis. 

Hab. In Tibetia occidental!, alt. 10-14,000 ped.: in Nubra! et 
Ladak 1 ; et in Himalaya orientali, in regione interiore Sikkim, loco in- 
certo, sed cerfce supra 10,000 et verosimiliter supra 12,000 ped. alt.! 
— (FL Jul.) (v. v.) 

Radix fusiform is, pcrpendicularis. Uerba debilis, 1|— 2-pedalis, glaberrima. Folia 
inforiora longe petiolata. Petioli basi searioso-atipulati, ct ad ramificationes stipe! - 
lati, stipcliifl scariosis minutis cito deeiduis. Flores parvi, pallide viridcscentcs. 
Sepal a clliptica, obtusa, multi nervia. Filament a filiformia, anthera mucronatrc. 
Pedwelli fructifcri stneti, patentes. 

7. T. pedunculatnm (Edgew. in Linn. Soc. Tr. xx. 27) ; foliis 
triternatis, foliolis ovnlibus rotundatis membranaceis obtuse lobatis, 
panicula pauciflora, acbeniis lineari-oblongis breviter pediccllatis validc 
costatis iu rostrum breve uncinatutn acuminatis. 

Hab. In raontibu9 Afghanistan, Griffith ! ; in Himalaya occidental!, 
alt. 6-8000 ped. : Kashmir! Banahal ! Simla 1 — (FI. Apr. Mai.) (t>. a.) 

Herba erccla, ramosa, bipedalis. Folia longe petiolata ; stipuhe nuricularcs, fim- 
briata?, ad basin petioli, &hprlhr nulla'. Pelt oh partmlcs elongati Folwla £-1 
unciam lata, rotundata yel late cuucata, triloba vel trulcntata, lobis integris vel di- 
visis. Panicula ramosa, pedicelli folia floralia sunoruntes, fructifen elongati. 
Flores mujuseuli (^-unnales), albi Si pal a elliptica, obtusa. Filament a filiformia ; 
anthera- lnutiem. Aehenia fere \ uneiani lunga, dorso subgibbosa, ventre rcctiuscula, 
vix subcomprcBsa, utrinque 5-costalu. 

Approaches obseJy m general nppearanee to T. orientate , Boissier, a native of 
Taurus and Asia Minor. That species, however, has sessile smaller fruit and a de- 
ciduous style. 

8. T. rostellatnm (11. f. et T.) ; foliis ternntim decompositis, fo- 
liolis rotundatis ba<u cordatb erenato-lobatis membranaceis, panicula 
pauciflora foliosa, acheniis 3-5 pediccllatis Jineari-oblongis striatis in 
rostrum longum rectum apicc unciiiatum produetis. 

Hab. Jn Himalaya temporata, alt. 7-11,000 ped.: Simla, Jacgue- 
mont / ct Sikkim iuteriore! — (FI. Aug.) (a. r.) 

Herba erect a, bipedalis, gracilis, diffusa, ramosa, radice fibrosa. Peltoh breves, 
baai stipuhs reniformibus auriculati. Shpellce nulla*. Folwla teuuiter membra- 
nacea, pallide virnlia, subtus glauccseeutin, £-*-uncialia. Flores in ramis fere 
solitarii, parvi, albi. Sejiala elliptica, nervosa. Fdamcnta filiformia ; anthers 
niuticm. Panicuhe fruetifcru* rami elougati divaricati graciles. Rostrum acheuio 
4 brevius. 

A delicate, straggling, branched plant, appioaehiug in the shajic of its fruit to the 
last species, but very different m habit, and easily distinguished by the much smaller, 
long-beaked achcnia. 

^ 2. Aehenia breviora oblonga costata , subsemlia vel rarius (in T. 
alpino) longe stipitala. 

9. T. sanicnlseforme (PC. Prod. i. 12) ; foliis ternatim decom- 
positis, radical ibus longe petiolatis caulcm smpe superantibus, cnulinis 
paucis, panicula pauciflora divaricato-ramosa, pediecllis strictis elon- 
gatis, acheniis numerosis sessilibus oblongis argute costatis longe ros- 
tratia. — T. radiatum, Tloyle! IU. 52. 
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Hab. In Himalaya temperata in tempore pluvioso supra arbores et 
rupcs humidas crescens : Basehir ! Garhwal, Royle! Nipal, Wall,! (in 
Herb, Hook.) Sikkim, in jugis interioribus, alt. 8000 ped. ! — (FL 
Aug.) (r. «.) 

Herba -J— l-pndalis, radice fibrosa, caule gracili rigido, stricte erecto, pctiolis eh>n- 
gatis. Stipulce liberie, oblique ovales, stipe! la nulla*, Fohola rotundato-triloba, te- 
miia, membranacea, pallide viridia, glabcrrima. Flores albi. Sepal a elliptica, nervosa. 
Filamenta filiformia ; anther# brevissimo apiculatie, Achenta longo rostrata, rostro 
nehcniuro requante, apice hamuto. 

A eunous little plant, remarkable for its very rigid habit and pseudo-parasitic 
mode of growth. It is more nearly allied to 1\ glyphocarpum than to any other 
species, but is easily distinguished by its smaller size and the very long beak of the 
achenium. 

10. T. glyphocarpum (W. et A.! Prod. i. 2) ; foliis ternatim de- 
compositis, pnuicula terminali pnuciflora, filamcntis clavatis, acheniis 
8—1 5 oblongis brevissmie pedicellntis valide eostatis rostro brevi un- 
cinato apiculatis. — Wight) Jc t 48. 

Hah. Per iotam Indian) tempera! am in sylvis densis et duinetis, 
in Himalaya a Simla, 0-8000 pcd.! et Kuraaon ! ustpic ad Sikkim in 
jugi9 interioribus, 0-12,000 ped.! (sed nondmn e Nipalia allatum); 
Kliasia, alt. 5-0000 pod.! in monte Parasuath, prov. Beliar, alt. 
4000 ped.!; in montibus aliioribus Peninsula) et Zcylaniai ! — (FI. Jul. 
Sept.) (p. v.) 

Herba erceta, bipedalis cl ultra, radice fibrosa Stipnhe petiolo adbtvrcntes, reni- 
formes, membranaecie, fimbnalio , shpelhr nullie. Fohola A.-1-uneialia, gluberrima, 
membrauacca vcl conaeea, rotundata, obtuse creimto-lobata vel triloba Vamcula 
divaricato-ramosn, raims stnetis buhincriunsis. Ant her <e million* 

There are spceiuienb of this species m llio Iloohennn llei barium, from Java, col- 
lected by Mr. hobb, so that possibly T. Jaranicnm, Illume, may be the same. Hie 
character given in the Bydragcn is, however, quite insuUioient to determine whether 
this conjecture be well founded or the contrary , and iu any case we think the name 
given by Wight and Arnott, who have well clmiaclcnzcd the species, ought to be 
retained. 

11. T. foHolosum (DC. Syst. i. 175, Prod. i. 12); polygnmo- 
dioicum, foliis supradecompositis, panicula ramosissima nphylla, brncteis 
minutis, acheniis pnuci9 ovali-oblongis utrinque acutis argute eostatis. 
— Don, Prod. 192 ; Royle! IU. 51. 

JIab. In Himalaya temperata ubique occidentem versus in jugis 
exterioribus (5-8000), in Sikkim in interioribus tantum ; et in mon- 
tibus Khasia in umbrosis, alt. 4-6000 ped. ! — (FI. Aug. Sept.) (n. v.) 

Ereeta, ramoso, 3-8-pcdalis. Folia maxima, sa*pc pedalia et ultra , foliola nn- 
merosissiraa, parva, ovalia, inciso-lobata, maxima vix pollu-ariu, plcrumque multo 
minora. Fetioh basi auriculati. Stipe! hr nullce. Sepal a oblongn, obtuba, 5 7-ner- 
via, pallido viridia vcl fusco-purpurea. Stamina nnmerosa, filamenta filiformia , <*»- 
iker# mueronatie. Aehema 5-7. 

The Kliasia plant is very luxuriant, and generally very large-leaved. 

12. T* «*<««« (L.) ; foliis decomposite pitmatis, segmentis varie 
lobatie, panicula ramosa ampla, acheniis pnucis oblongis vel ovalibus 
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utrinque acutiuaculis, stylo dilatato deraura deciduo apioulatis, valide 
costotis. 

a. mlgares glabrum, foliis minoribu9. — T. minus, L. et And. 

ft. foelidtm ; gland uloso-pubesceus, foliis minoribus. — T. minus, 0. 
glnndulosutn, Koch ; Led, FI. Ross. i. 8. T. fcotiduin, L. et And. T. va- 
giuatum, Royle! 111. 62. — -(i?. t?.) 

y. tnajm ; glabrum vel glaucescens, foliis majoribus. — T, majus, 
Jacq. et Auct. T. Kemcnse, Fries! Led. FI. Ross. i. 13. T. Maxwellii, 
Royle! III. 52. — ( [v . v.) 

Hab. In Tibet occidentali vulgatissimum ; et in I fimalayte occidentalis 
jugis interioribus, alt. 9-12,000 ped., in graminosis : Nubra! Lndak ! 
Zauskar l Kashmir ! Kislitwar ! Kanawer et Piti, Royle ! etc. Sikkim 
iuterius, alt. 11-1 2,000 pcd. — Var. a. (forma Europoea) in India rarius 
occurritin sylvis Himalaya interioristemperataj; in Tibetia vulgaris, 
etiam occurrit in inontibus altioribus Kislitwar et Kanawer; y. quae in 
Tibet in pratis Zanskar et Piti crescit (alt. 10-11,000 ped.) vulgatior 
est in siccionbus Himalaya' interioris. 

Dirtrib. Europa tola ! Africa borealis ! (et australis ?) ; Asia tem- 
perata! 

Uerba 2-4-pednli3, erects vel basi prostrata, ramosa ; radix fibrosa. Panicula 
multiflora, fere aphylla. Sepala viriili-purpurasccntia, clliptica, nervosa. Anthera 
clongatic, muerouata*. 

This species, which is extremely abundant in all parts of Europe and Siberia, is 
exceedingly polymorphous, and has received at the hands of European and Siberian 
botuniBta a vast number of names ; while the great variation in the opinions of dif- 
ferent authors as to the limits of the ditrerent species winch they distinguish from 
one another is, vie think, m itself sufficient to prove that the numlier of these has 
been considerably over-estimated. We have devoted inueh time to a careful com- 
parison of our extensive suites of Indian specimens with the very large collection of 
authentically-named European and Siberian forms in tbe llookerian Herbarium ; and 
after attempting in vain to find characters sufficient to distinguish the large-leaved 
variety, we have felt ourselves driven to the conclusion that only one species exists 
in India. In this we follow Hooker and Arnott, who in the Butish Flora (fifth 
edition) have* united all the European foims under T. mums, L. Tx saxalde, 
Schleicher and DC, hu9 been referied unhesitatingly by Flatichnn, in Herb. Hook., 
to T. minus ; while T. colltnum, Wnllrotb and' Ledebour, and T efaluw, Murray and 
DC., appear to be forms of T. nutjni ']\ Ketnense, Fries , which is identical with 
T. Muxwelht , Royle, is distinguished by ]>etiebour from allied species by the pre- 
sence of stipellir at tbe envisions of the compound leaf This character we have 
unfortunately found eutirely to fail, as these organs are present or absent on dif- 
ferent leaves of the same specimen and parts of the same leaf. The numlier of 
synonyms might be much increased if tins were the proper place to do so, and if 
authentic* speeimcus were available. 'Hie dingy purple hue of the denscly-paniclod 
liowers, aud the long stumeus, seem to characterize all the forms, but the fruit varies 
somewhat in length, bciug usually, though not invariably, thicker and shorter in the 
larger states. 

13. T. iaopyroides (0. A. Meyer in Led. El. Alt. ii. 346); foliis 
ternatim deeoinpositis, segmentis ultimis minutis oblougis obtusis, pa- 
nicula ramosa, foliis florulibus parvis seepe bractcfleformibus, acheniis 
3-6 subsessilibus oblongis utrinque obtusiusculis valide costatis. — 
Led. Ic. Alt. t. 397, FI. Ro*&. i. 7 

D 
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Hab. In montibus Beluchistan, Stocks! Afghanistan, Griffith ! — 

(v. s.) 

Distrib. Taurus ! Mesopotamia ! Persia ! Sibiria altaica ! 

Herba o rhizomato horizoutali erecta, glaberrima, £-l-pedalis, subsimplex, foliis 
radicalibus longe pctiolatis. Stipule mcoiispiciue ; stipell <? nullrc. Foliola pro- 
fuhde 8-5-partita, segmcntis 1-2 lincas lougis auguste oblongis vcl linearibua. Pa- 
ttictUa rami elongati, patentes, fructifun rigidi. Flores parvi. Sepala ovalia, mul- 
tinerv/ia, ex sicco alba. Anthcrce wucronatce. Aehetua stigmate persistente macro- 
nata, lincari-oblonga. 

14. T. alpixram (L. Spec. 767); foliis omnibus radicalibus pin- 
natis vel bipinnati9, scapis simplicibus raccmosis, pedicellis fructifcris 
reflexis apice dilatatia, achcuiis oblongis coatatis pedicellatis. — Ledeb. 
FI. Ross. i. C. T. microphyllum et marginatum, Royle ! III. 51, T. 
acaulc, Camb.! in Jacq. Voy. 1 . 1 A. p. 3. 

Hab. In paludosis totius Himalaya, et Tibetise occidcntalis, supra 
10,000 ped. ; in Tibet uscpxcad alt. 17,000 ped. — (PI. Jim. Jul.) (v. v.) 

Hihtuib. Europa ! Asia ! et America I orctica et alpinu. 

Herba pusilln, cicspitosn. Foliola rotuudatn, triloba vel fere tripartita, glabra, 
subtus glauuu. Seapi B-6-uueiulcs, ereeti, aimpliciter raoemosi. Braclea oblougra, 
obtustc, membraiinccre, intima intcrduin subfoliacea triloba Sr pal a ovata, mein- 
branacca, pnllide viridia, acutiuseula. Anthene muerouaUc. Arhenia striata, demum 
Biibbrvia, pedicellis lougitudiue valde variis, ucliemo luqualibus vel paullo brevioribua, 
interdum vix ullis. 

Identical with the European plant. In luxuriant specimens from Sikkim the 
scape is occasionally branched, and bears a small leaf at the point of ramification. 

15. T, Punduanum (Wall. Cat. 37121); foliis biternatis (su- 
perioribus tcniatis), foliolis maguis rotundatis erenatis sub-5-lobis. 
pauicula torminali divarieato-ramosa fere apliylla, aclieniis numerosis 
oblongis sessilibus sulcatis stylo recto apice uncinato longe rostratis. — 
Wall.! Plant. As. liar. ii. 26. 

Hab. In Himalaya jugis exterioribus : Kumaon (4500-7000 ped.) 
Madden! Str. et WTintJ; et in montibus Kbasia, alt. 3-4000 ped. 
Wall.! etc. — (PI. Aug. Sept.) ( v . v.) 

Herba erecta, bipcdalis. Folia infefiora longe pctiolata, bitemata ; media scope ir 
rcgulariter divisa, liompc ternuta, segmeuto terminali simplici, lntcralibns teruatis vc 
bifoliatis. Pet tolt basi auriculati St t pel l a nullre. Foliola diarnctro 1 -2 uucialir 
ooriaoca, rigida, nervosa, supra nitida, subtus glauca, glaberrima vel tomentoaa. Sc 
pal a 4, elliptico-oblouga, nervosa. Filament a filiformia. Anihert v vix apicnlata 
Achenia glauduloso-pilosa vel glaberrima, stylo rrqnilongo rostrata. 

It is singular that this species, which occurs in Kumaon and Kbasia, should nr 
have been met with in Nipul or Sikkim. The Kumaon specimens, which wo hav 
aeon, are all glabrous ; but in the Kbasia mountains both states occur, that with tc 
mentosc leaves being, however, more common. 

16. T. Dalxellil (Hook. Tc. Plant, t. 856 !); foliis ternntipartitis 
foliolis maguis orbiculnto-reniformibus profunde cordatis crcnato-lobati 
vel sub-5-lobis, pauicula parva, tloribus ad ramorum apices glomerati: 
acheuiU numerosis brevissime pedicellatis oblongis sulcatis, stylo ui 
ciuato breviter rostratis. 

Hab. In moutibus Siadri provincise Coucan, BaUell! — (a. *.) 
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Herba rigida, pedalis. Fetich basi stipulis oblongis majusculis auriculati. Sti- 
pellat nulleo. Fcniola utrinqne glabcrrima, pallida, rigide eoriacca, nervosa, diametro 
1-24-nncialia, snperiora sessilia. Sepal a elliptica, nervosa. Pi l amenta filiformia ; 
anthera muticas. 

17. T. rotondifolium (I)C. Syst. i. 185, Prod. i. 15) ; foliis mnx- 
imis simplicibus orbiculari-reniformibus inciso-lobatis ct crenatis, pnni- 
cula ramosn. — Don , Prod. 193. 

Hab. Nipal, Hamilton! Wall.! — [v. s.) 

Herba pedalis. Peholi basi stipulis oblongis auriculati. Folia 2-4-uncialia, 
nitida, nervosa, subtus tomentosa. Sepala eBiptiea, obtusa Fitment a filiformia. 

Our speciracus of this and the Inst species are not sufficient to enable us to decide 
to our owu satisfaction whether or not they be distinct from one another, and even 
from T. Punduanum, to which the foim of the leaflets approximates them very 
‘losely. 


4. ANEMONE, L. 

Flores involucrati. Sepala 5-1 5, petuloidc a, asstivatione imbricatn. 
Vetala nulla. Achenia inutica vel caudal a, raonosperma. — Ilerbre 
acaules , radicc perenni. 

Chiefly a northern genus, with a few species in the mountains of South America, 
and several m South Africa. The Indian bperirs arc all confined to the mountains, 
none occurring briow 5000 feet, and arc moslly alpine There is also a single 
species in Tasmania, and one in the mountains of the island of Sumatra. 

To the sections instituted by Do Candolle wc have added one characterized by 
the small, remarkably woolly ncheuia. It includes A. \>/heilris, L, A. Vittjunana , 
L., and many other European nnd American species, and appears to form a very 
natural group. 

Sect. 1. Pulsatilla, DC. — Achenia in caudas longas barbatns 
producta. 

1. A* Albana (Steven iu Mem. Soc. Nat. Mosq. iii. 204); foliis 
pinnatipartitis, pimiis profunde pinnatitidis segmentis incisis, involucri 
iriphylii foliis basi conlitis cuneatis apice varic iucisis, Boro solitano 
campanulato nutante, sepalis late ellipticis apiec rellexis. — DC. Syst i. 
645, Prod. i. 1 7. Pulsatilla albana, Ledeb. Ic. FI. All. 1. 109, FI. Jloss. 
i. 22. Anemone 'Wallichiana, Hoyle! III. 52. 

Hab. In Tibet occidental!, alt. 12-10,000 ped.: Haiti, Winierbot- 
tom! Zanskar! Ladak ! Piti ct Kanawer, Jacquemont ! Hoyle ! — (FI. 
Jun. Jul.) (a. v.) 

Distrib. Armenia ! Caucasus ! Altai ! Baikal ! 

Dense pilosn, pilis patentihus. Sr a pi florifcn 4-pcdales frnctifcri pcdalcs Pedi- 
cellm floris dense tomentosus, involucrum vix supenms, finctifcr clongntus. Sqinla 
f-unoialia, intus pubesccntia, extus drum scruca, pallide rubewentia. Stamtnti e\- 
tuna in glandulas stipitutas mutata. Achenia dense scriccn. 

Tibetan specimens agree exactly with Siberian ones hi everything hat the colour 
of the flower, in which respect thej aie, ns it were, intermediate between the two 
varieties distinguished by Lcdebour. Perhaps the species is only an alpine state of A. 
prateusis, which appears to differ chiefly by being larger, with larger, deeper blue 
flowers, a more deeply divided involucre, and more finely cut leaves. 
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Sect 2. Eriocephalus. — Achenia lana compacta involuta, in 
capitulum densum globosum vel oblongum conglomerata, atylis 
nudis apiculata. * 

2. A* biflora (DA Syst. L 201, Prod. i. 19); radice tuberosa, y 
foms J*q<Jicalibus rotundato-remtoVinib us tripartms, segments rotW- x 
datia* mdivigjs vel saepius palmathn lobatis vel partitis, lobis crennto- 
lobatis, involucri triphylli foliis sessilibus basi cuneatis ad medium pal- 
matim incisis, floribus in involucre) 1-3. — A. Gordschakowii, Kar. el 
Kir. Emm. PL Soong . No. 14 ! Ijedeb. FI. lloss. i. 727. — Griffith , Itin. 
Notes, 349. 

Hab. In Beluchistan prope Kelat, Stocks 1 Afghanistan, Griffith ! 
Kashmir, alt. 0000 ped., Jacquemont ! — (FI. Apr. Mai.) (v. v.) 

Distrib. Persia ! fcjibiria altaica ! 

Rerba florifera 2-4-uncialis, fruclifrra interdum 8-uncialis, glabra, vel pcdicellis 
sparse adpressc pilosis. Folia crassmsoula. Flores pallidc rubicundi, i-l-uuciales, 
terminalis nudus, laterales involucclio diphyllo mumti. Sepala 6, ovalia, obtusa 
vel acutiuscuk, adpressc pilosula, parallcle nervosa, subpersistentia. Achenia stylo 
ccquilongo inarcescente apiculata. 

The terminal flower often falls away before the lateral ones are developed, so that 
there are often apparently only two flowers in the involucre, each of which is invo- 
lucellate. The remains of the peduncle of the first- developed flower may, however, 
always be discovered. 

3. A, rapicola (Camb.! in Jacq. Voy. Bot. p. 5. t. 2) ; caule sub- 
terraneo liomoutali, foliis longc petiolatis tripartitis, segmentis plus 
minus petiolatis trilobis inciso-dentatis, involucri triphylli foliis subses- 
siltbus, floribus 1-2. 

a. sericea ; iota mol liter pilosa, alabastris et pedicellis pracscrtim 
sub flore dense tomeutosis, folns obtusius incisis. 

/9. glabriuscula ; collo, vagiuis foliorum, basi involucri et pedi- 
cellis pilosis, cneterum glabra, foliis argutius incisis. 

Hab. In Himalaya interiori alpinn, alt. 11-15,000 pcd. : Balti, 
Winterbottom ! Dras ! ct Zansknr ! Kashmir, Jacquemont / Kumaon, 
Sir. et Wint. / Sikkim ! — (FI. Jul.) ( v . v.) 

Molliter albo-pilosa, rarius subgkbresccns, F/nzoma sirpe clongatum, vaginis 
foliorum delapsorum tectum. Involucri folia ad medium tnloba, lobi*. trilobis vel 
incisis. Scapus ^-1-pcdahs. Folia i-2-uumha. Flos terminalis e\involucellatus, 
lateralis involucello diphyllo munitus. Sepala 5, late obovata vel clliptica, obtusa 
vel rctusa, e\tus molliter pubeseentia 1-1^-uncialia. Achenia ovalia, stylo brevi 
subulato mjdo apiculata. 

This species approaches A, sylvesh is, L., but that is always one-flowered, and has 
the involucral leaves pedicellate. 

4. A. vitifolia (Ham. in DC. Syst. i. 210, Prod. i. 21); foliis 
amplis cordatis 5-lobis subtus niveis, involucri triphylli foliis longe 

{ >etiolatis foliis radicalibus conformibus, cym® multiflone ramis latera- 
ibus bis terve divisis involucellatis. — Don , Prod. 193 ; Lindt. Bot. Reg. 
t. 18851 Wall. Cat. 4695! 

Hab. Per totom Himalayam temperatam, alt. 5-8000 ped. : occi- 
dentem versus prsesertim in jugis exterioribus humidioribus, in Sik- 
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kirn, ubi in jugia exterioribus humidissinris non obvia, usque ad ait. 
11,000 pedum occurrit. — (PI. Jun.-Aug.) (t?. v.) 

Herba elata, 1-8-pedalis. Radix perpendicularis, cylindrica, lignosa. Folia 
diametro 4-8-uncialia, rotundnta vel ovata, late 5-loba, lobis ucutis argute inciso-don- 
tatis, superne pilis sparsis adprcssis tecta vel glabra, subtus cum petiolia et Bcapo 
niveo-floccosa rariua demum subglabra. Cyma decomposita, floribus gTadatim evo- 
lutis, in planta juniore ramis lateralibua nondum evolutia ad speciem uui- vel pauci- 
flora. Sepala 0-8, ovalia, uncialia, extus adpressc sericca, albida. Achenia in capi- 
ttilnm globoaum coalita, minima, stylo nudo fcquilongo apiculata. 

Sect. 3. Anemonantiiea, DC. — Involucra 1-2-flora. PediceUi 
nudi. Achenia oblonga, eylindrica, angulata vel subcompressa, 
parva, distinctu, ncc in capitulum concrcta. 

5. A. Griffithii (H.f. et T.); foliis involucralibus 3 longe petio- 
latis tripartite sparse pilosis, floribus 1-2. 

11ab. In Sikkim interiori in sylvis densis vallis Lacben, alt. 8-9000 
ped.! et in Bhotau, Griffith / (No. 1720 in Herb. Hook.) — ( v . t>.) 

Species A. neworostr ct A . ranvneufoidt affinis, sed spcciniina vuldc manca. Radix 
et folia rndicalia lion suppetunt. Scapi &-(l-uucialcs. Folia involucri tripartita : 
segmentis aculis innsis et serratis, lateralibus oblique bilobis, tenuinali tnlobo. Se- 
pal a 6, ex sicco rubesceutia, ovalia, obluBa, unciom louga 

6. A. Falconeri (Tboms. in llook. Ic. Plant, t. 899 1) j foliis tri- 
partitis, segmentis late cuucato-ovatis tnlobis, involucri triphylli foliis 
basi coalitis oblougis apicc tridentatis vel obtusis, flore solitario, acheniis 
angulatis oblongis scriceo-pilosis. 

IIab. hi Himalaya ooeidentali, alt. 6-1 0,000 ped., in sylvis umbro- 
sis*. Kashmir! Kishtwar ! — (FI. Apr. Mai.) ( v . t>.) 

llerba pusilla, mollitcr pilosa. lilt i tom a horizontale, lignoBum, fibros plurimos 
emittcn8. Folia uumerosa, 1-2-uneialia, longe petiolata, submembranacea, ndpresse 
sericca, tripartita. Segment a lalcralia obliqua biloba, tcnmiiale triiobuin. Pettoli pilis 
longis patentibu8 tccti. Scapi 3-fi-uneinles, folia wquanlcs. Pedicel It florum invo- 
lucre breviores vel fequnles. Flores parvi, diametro ^-^-uncialeB. Sepala obovata, 
obtuaa Achenia stylo brevissimo apiculata. 

This is the plant mentioned by Falconer in the introduction to ltoyle’s Illustra- 
tions, p. 25, as a new species of llcpahca. Its relationship to that gentis or sec- 
tion is certainly veiy close, not only in general habit, but also in flower and fruit. 
Its pedicellate flowers, however, are an obstacle to its being placed in the section (or 
genus) Uepatica, and seem to indicate that that section is not a natural one, but 
that A. Hepatica ought probably to find a place in the section Anemonantiiea , along 
with A. Falconeri, 

Sect. 4. Anemonospermos, DC. — Involucra pluriflora. PediceUi 
laterales involucellum gerentes. Achenia prioris. 

7. A. rupestrift (Wall. Cat. 4696 !) ; foliis trisectis, involucri tri- 
folii foliis basi angustatis foliorum segmentis conformibus, floribus 1-3, 
acheniis oblongis vix compressis glabris stylo uncinato apiculatis. 

Hab. In Himalaya interiori alpina : Kashmir ad Pir Panjal jugum, 
Jacquemont / Nipal ad Gossain Than, Wall,! Sikkim, alt. 15,000 
ped.! — (FL Aug.) (©. v.) 

Radix lignosa, subhorizontalis. Caulis basi vestigiis petiolorum delapsorum fibril- 
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losis involutus, multifolius. Folia glabra vel pilosula, 1-2-uncialia, trisecta. Beg- 
in enia pedicellate, tripartita vel pinnalifida, varic iacisa, lobis ultimis cuneatis vel 
late liuearibus. Scapi pilis patentibns hirsuti, 4-8-unciales. Fedwellus termiualis 
nudus, lateralcs bracteis 2 oblongis integris vel inciso-dentatis iavolacellati. Sepala 
5-6, obovata, ^-uncialia, cccrolesccntia. 

8, A# trullifolia (H.f. et T.) ; foliis late ovalibus basi rotundatis 
vel subcordatis trilobis, lobis obtuse tridentatis, involucri trifolii foliis 
oblongis subintegris vel profunde trilobis, floribus 1-3, acheniis ovali- 
bus subcompressis rigide pilosis. 

Hab. In Himalaya orientali interiori : Sikkim, alt. 11-15,000 ped. ! 
Bhotan, Griffith! — (FI. Jul.-Sept.) ( v . v.) 

Tola planta dense pilosa. Radix crassa, valida, anblignoaa. Folia c collo cras- 
sissimo, reliqniis foliorum fibrosis involuto, plurimn. Fetioli late vaginantes, foliis 
breviores, rarius elongati. Folia obtusiasima, subintegra vel plus minus profunde 
triloba, rarius pinna! lsecta, lJ-3-uncialia. Srapi intra folia uidulantes vel elongati 
pedales filiformes prostrati. Involucri folia magnitudme valde varia. Flos terrai- 
nalis nudus, lateralimn pcdicellis mvolucello c foliis 2 oblongis indivisis constante 
munitis. Sepal a 6-8, ex sicco nurca c\lns pallide crerulea, obovata vel oblouga, 
^-1-uncialia, extus adpresse sericca Achrnta parva, ovalia, subcompressa, stylo 
nudo apieulata, set is strigosis creetib hispidis leeta 

This species closely resembles in habit the next, but the leaves in all our speci- 
mens, which arc from mauy localities, are very different. The acheuia scarcely differ. 

9. A. obtosiloba (Von, Prod. 191); foliis rotundatis cordatis 
trisoctis vel tripartite, segmentis varic lobatis, involucralibus 3 cu- 
neato-obovatis trilobis, lobis integris vel incisis, flonbus 1-3, nebeniis 
compressis ovalibus stylo rostratis pilis rectis rigidis hirsutis. — A. Go- 
vaniana, Wall. Cat. 40881 A. discolor, Royle! III. 52. t. xi . f. 1. A. 
mollis, Wall. Cat. 4089 ! ex parte. 

fi. glabra; scapo foliisquo glabris vel glabrescenlibus. 

IIab. In Himalaya occidenfali temperata ct alpina, alt. 9-15,000 
ped.: Marri, Fleming ! llasora, Balti et Kashmir, Wml.! Kishtwar! 
Sirmur, Royle ! etc. Kanawer, Munro! Garhwnl, Sir. et Wint.! Nipal, 
Wall.! Sikkim! 0. In alpibus Tibetiro occidentalis, Wint.! — (FI. 
Mni. Jun.) (?;. u.) 

Radix liguosn, crassa. Caulis basi rcliquiis foliorum fibrosis involutus, poly- 
phylius. Tota planta hirsuta vel inolliter pilosa, rarius glabrcscens Folia diametro 
1-2^-uncialia, profunde cordata, segment is basi augustatis pedieellntis vel sessilibus, 
latissimc cuneatis varie innsis, lobis rotundatis. Srapi *— 1 -pedales, srepius pilis pa- 
tentibus hirsuti. Involucri folia magnitudme valde varia. Pnliccllus termiualis 
nudus, laterales (dum adsunt) bracteis 2 oblongis involuccllati. Flores J-l^-unciales, 
cserulescentes albi vel aurei, sepalis basi cmruleo-piumbcis. Sepala obovata vel ro- 
tundata, 5-10. Ac he nil iraraaturi rostrum rccurvum, matun rectum rigidum. 

A very widely diffused plant in Western Himalaya, flowering on the grassy slopes 
of the mountains in early spring, as soon as the snow has melted. Like most very 
common plantB, it varies a good deal in size and degree of hairiness ; but these va- 
riations depend chiefly ou situation, and perhaps on the age of the plant. The dif- 
ference in the colour of tho flowers is very remarkable, but seems quite unconnected 
withjne variations in leaves and hairiness, as specimens of the golden-yellow and of 
forms may be selected which arc in every other respect nndistinguishnble 
dentem Vtous state is a very striking variety, and we should have kept it separate 
c specimens collocted in Balti and Kashmir by Mr. Wint erbot tom pre- 
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seated a series of gradations connecting it with the ordinary form of the species. 
The fruit is quite the same in all the varieties, the beqk being hooked while young, 
but straight and rigid in the ripe ackeniam. A. mollis, Wall. Cat , is said to be 
from Khasia ; but as the species is rather an alpine one in the Himalaya, and has not 
been found in that district by other collectors, it is probable that the specimens, 
which are mere fragments, have been accidentally wrongly ticketed. 

10. A. rivularis (Ham. in DC. Syst. i. 211, Prod. i. 21, non 
Wall. Cat.) ; foliis trisectis, segmentis tripartite vel profunde trilobis, 
lobis iteruin trilobis irrcgulariter inciso-serratis, involucri 2-3-phylli 
foliis tripartitis, segmentis trilobis vcl indivisis oblongis acuminatis 
argute inciso-serratis, cyma dccomposita, acheniis oblongis in rostrum 
recurvum acuminatis. — Ton , Trod. 193. A. kispida, Wall. Cat. 40941 
A. Wightiana, Wall. Cat. 4097 ! W. et A. Trod. 3 ; Wight, Ic. t. 986 ! 
Nilg. Tl. p. 2. t. 4 ! Hook . 1c. Tlant . if. 176! Lbtdl. Bot. Reg. 1842, 
t. 8 ! A. dubia, Wall. Cat. 4098 (Jide W. et A.) ; W. et A. Trod. 3. 
A. geraniifoha, Wall. Cat. 4093 ! 

11 ab. Ladak . in aquosis infra 10,000 rnral; ubique in Himalaya 
temperata, alt. 5-10,000 pcd., in graminosis humidis et sccu9 vias : 
in Sikkim ubi ad alt. 1 3,000 pcd. aseeudit in jugisinterioribus tantum ; 
iu montibus Kliasia ! ; in peninsula) australis et Zeylamre montibus 
teinperatis ! — (PI. per tot am mstatem.) ( v . v.) 

Sericeo-pilosa, 1-3-pedulis. Radix crassa, lignosn. Folia 2-6-uncialia, majoru 
longissinie pctiolatn, (‘imnnseriptione rot undata vcl rcniforima, profnnde cordata. 
Involucri foba siepc 8-5-uncialm, subscssiliu vcl alnto-potiolala, segmentis nllimis 
oblongis vel lauceolntit*. hijlorisrmtia decomposite cjinosa. Involucelli folia stepius 
bina, bipartita, segmentis lanocolatis vel liueanbiis parollelc nervosis, inciso-serratis. 
Sepala 5-S, ovalia, obtusa, exius sericea, ^-^-unciuliu, intus alba, extus ceerulescentia. 
Achema y-uncialia. 

This species, which grows at a lower elevation than any other, is the only one 
which extends within the tropics, and, indeed, except A cl on gal a, Don, which is 
found in Kliasia, the only species yet known in India out of the Himalaya. Not- 
withstanding the formidable array of synonyms wbieli we have brought together, 
it is by no means a variable plant, except in sue. A moiibtrous state, in which the 
flower is converted into a leafy umbel, somet lines Bix mebes in diameter, iB common 
in northern India. The original specimen of A dubia , in the kiima*an Society’s 
herbarium, belongs by some accident to A mniorom, or some closely allied plant, 
'there can, however, be no doubt that that synonym is correctly leferred here, as we 
have the authority of Wight (Nilg Plant, p. 2) for uniting it to A. Wightiana. 

Sect. 5. Omalocaiipus, DC. — Achenia ovalia, valde eompressa. 

11. A. demissa (Il.f. et T.) ; foliis trisectis, segmentis petiolatis 
late cuneato-obovatis vario incisis, scapis prostratis, involucri foliis 3 
sessilibus trilobis, floribus 1-G exinvolucellatis, ackeniis glabris stylo 
deflexo apiculatis. 

Hab. In Himalaya) orientaks provincia Sikkim, alt. 13-16,000 ped.l 
—(FI. Jul.) (r. v.) 

Villosa vel rarjus glabrata. Radix crassa, sublignosa, collo incrassato polypbyllo. 
Folia uncialia, petiolo lougitudine vario. Scapi 3-12-uncialcs. Fedtcelli floriferi 
breviuscnli, frudiferi sR‘pe elougati. Sepala ovalia, \- ^-uncialia, ceerulesoontia. 
Ovaria glabra. Achenia late ovalia, } unciam louga. 



FLORA INDICA. 


{Ramncubeem. 


U 

12. A. n&rcissiflora (L. Sp. 763) ; foliis palmatim 5-sectis, seg- 
mentis cuncatis profunde incisis, laciniis angustis, invoiucralibns 3-5 
tridentatis vel incisis, iioribus umbeliatis, acheniis ovalibus late alatis 
stylo obliquo rostratis. — DC. Syst. i. 212, Prod. i. 21 ; Ledeb. FI. Rons, 
i. 18. A. umbellata, Willd. ; DC. Syst. i. 213, Prod. i. 22 ; Delees. Ic. 
eel. i. t. 13. 

Hab. In montibus Kashmir borealis versus Gares, Winterbottom / — 
(FI. Jul.) ( V . 8.) 

Distrib. Tn alpibus Europe mediae et australis, Asia? temperatse 
et America? bor. occid. 

Planta pcdalis, sericca vel glabriuscula. Folia longe petiolata, diametro 2-polli- 
caria, ad basin usque sccta, segment] s inciso-lobatia linearibus vel oblongis obtusis 
vel acutis, plerumque adpresse senceis. Pedunculi nudi, abbreviuti, uniflori, rarius 
clougati. Sepal a 5, clliptiea, poll, longa. 

The specimen of this species, which was collected by Mr. Winterbottom, is in no 
way different from some forms of the European plant, which is evidently very vari- 
able. The lobes of the leaves ore, however, less deeply cut, and the teeth not so 
narrow, ns in the ordinary state. It is very silky, aud in so far belongs to the var. 
villomsima of 1)C., or the var. 5, Led. l.c. 

13. A* polyanthes (Don, Prod. 194); foliis rcniformi-cordatis 
5-7-iobis, sogmentis trilobis gros9e crenntis, iuvolucri foliis 3-5 tri- 
lobis, lobis varic inciso-crenatis, pedunculis subquinis millions vel um- 
bellatim multilloris iuterdum decompositis, involucellis incisis vel tri- 
lobis, acheniis ovalibus stylo subulato oblique rostratis late alatis. — A. 
longiscapa, Wall. Cat. 4691 1 A. villosa, Hoyle! HI. 52. A. obtusi- 
loba, Lindt. Bot. Rey. 1814*, t. 65, et A. Govaniana, lb. p. 45, non 
Wall, nec Don. A. scaposa, Ed yew ! Linn. Tr. xx. 27. 

Hab. In Himalaya iuteriori, alt. 10-12,000 pod.: Kishtwnr! Kaua- 
wer! Garhwall Kumaou! Nipal! Sikkim! — (FI. Jun. Jul.) ( v . v.) 

Planla 1-2-pedulis, scriceo-pilosa, pilis plcrnmquc patentibus. Foha stepius 
longe petiolata, 3-0 uncias lata, ultra medium vel fereud basin Jobnta. Sea pi validi, 
erecti, foliis lougiores. Iuvolucri folia magnitudme vuldc vuria, 1-2-uucialta. 
Pedunculi nunc uuitlori, mvoluero breviorcs vel lougioics, nunc elongati umbellatim 
decompositi. Sepala 4-5, -uncial ia, alba, e\tus adpresse sericca vel subglabra. 
Ovaria glabra vel parcc pilosa. Achenia J- unemm longa. 

This is much larger and stouter thau the last species, to which, however, it is so 
nearly allied that future observations may render it necessary to unite them. The 
umbels of A. narcisstjlora arc occasionally compound, and those of the present 
species arc not always so ; so that the shape of the leaves is the only valid mark of 
distiuotion, aud that, as we know, is a very variable character in this genus. The 
discovery by Mr. Winterbottom of A narcmifiora , L., in Kashmir, throws still more 
doubt ou the distinctness of this species. 

14. A. tetrasepala (Hoyle! Hi. 53); foliis reniformi- vel rotun- 
dnto-cordatis 5-lobis vel 5-partitis, segmeutis plerumque acutis inte- 
gris vel trilobis argute subduplicato-scrratis, involucro saepius maximo 
3-4-phyllo, foliis basi angustatis late obovnto-cuneatis trilobis, lobis 
argute deutatis, pedunculis umbellatim decompositis, acheniis oblongis 
late alatis stylo arete deftexo terminatis. 
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Hab. Ib Himalaya occidental!, alt. 8-11,000 pad.: Marri, Fleming! 
Kashmir, Boyle! Winterbottom ! Kishtwar! — (v. v.) 

Herba 1-2-pedalis, glabra vel snblansta. Folia eoriacea, 8-10 unclas lata, teepiuB 
krage petiolata, utrinque glabra vel subtus adpressc scricea. Scapi folia saperantes, 
glabri rel pateutim pilosi. Invotucri folia 1-4 uucias longa. Involucelh foliola 
obovata, varie incisa vel lineari-oblonga, indivisa. Flores ampins plurimi. Sepal* 
4-1, obovata vel orbicularia, glabra, ^-f-uneialia, alba. 

This, which is one of the largest and most robust species of tbe genua, is in gene- 
ral character very closely allied to the preceding, from which it chiefly differs in 
being less hairy, with larger leaves, the segments of which are acute and sharply 
toothed, and not, as in A. yolyanthes, cut into blunt serraturea. The involucre is go* 
nerally very much larger m the present species, but we have seen specimens in which 
it is very small. In the only specimen which we possess with ripe fruit the ache- 
mum has the style so much indexed as to be closely adpressed to the fruit, but this 
character may not be constant. 

15. A. elongata (Don, Prod. 194) ; foliis tripartite, segmeutis 
obovato-cunentis acutis grosse inciso-serratis, involucri parvi foliis 
tribus, pedunculis 3-5 unifloris di-tricliotomisve, involucdli foliolis par- 
vis, acheniis paucis (1-3) ovalibus vel orbiculatis subobliquis anguste 
alatis stylo brevi recto rostratis. — A. rivularis, Wall. Cat. 46921 note 
Ham. nee alior . 

Hab. In Himalaya temperata : Garhwal, Sir. et Wint. No. 5 1 Nipal, 
Wall.! ; et in montibus Khasia prope Nonkrim, alt. 5000 ped.l 

Radix fusiformis, pcrpcndicularis. Can Its erectus, glabratus vel tenuitor pu- 
besoens. Folia longe petioluta, 2-5 uncias lata, tripartita, segmento medio trilobo 
lateralibus bilobis. Scapi valde elongati, 1-3-pcdalcs, laxiflori, involucris pro planta 
parvis. Pedunculi dichotomi vel impcrfccte umbcllati (fructifori clongati), termi- 
nalis cxinvoluoellatus, lateralcs involucdlum parvum 1-3-fohum gerontes, simpliccs 
vel umbcllati. Umbellula* radii pauci. Scpala ^-unciulia, alba. 

Remarkable for its much elongated stems and scapes. The inflorescence is inter- 
' mediate between umbellate and eymosc, the central terminal flower being usually 
distinct and solitary, though occasionally all the peduncles arc similarly umbellate. 
In the latter case, however, the central flower may have withered or been abortive. 

5. ADONIS, L. 

Sepala 5-8. Petala 8-16, fovea nectarifera nulla. Achenia plurimn, 
angulosa, ecaudata, stylo recto vel recurvo apiculata. — Herbai oewles- 
centeSy foliis multifidis. 

This genus contains two very natural groups, Adonia and Consoligo, each of 
which has a representative in tho Indian Flora. The species of Adonia are annual, 
and usually occur in oom-fields. They are very closely allied to one another, if, 
indeed, they be not all forms of one or at most two very variable species. The sec- 
tion Consoligo comprises a few perennial-rooted plants, which are natives of moun- 
tainous districts of south Europe and temperate Asia. 

1. A. mtivalii (L. spec. 772); annua, caule folioso, petalis 
planis expansis, acheniis angulatis rugosis stylo subrecto apiculatis in 
spicam oblongam dispositis. — DC. Syst. i. 224, Prod. i. 24 ; Ledeb. FI. 
Bom. i. 23 ; W. et A. Prod. i. 3 ; Boyle % III. 53 ? A. Inglisii, Boyle! 
IB 53 . 

E 
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Hab. Inter segetes in montibus Indies bor/: Beluchietnu, Stock* f 
Afghanistan, Griffith/ Kashmir, Winterloitom ! Kanawer , Moyle! etc, 
Bimmr ad Kotgarh, Sir. et Wint> / ; et in montibus Nilghiri, Wight* 
sed fide cl. Monro in hortia tantum. — (FI. Mai.-Jul.) (r.*>.) 

Merba ©recta, 1-2-pedalis, simplex vel superne rarnosa, glabra vel tenuiter pu- 
beacens Folia 1-8-uncialia, pinnatim decomposite, segmeutis anguste linearibns. 
Floret ad ramorum apices solitarii, diametro §-l^-unciales, coccinei, petalis b&si 
atropurpureis. Sepala petalis £ breviora. Jchenia late ovalia, angularia, superne 
prop© apicem tuberculata, ct basi dente acuto quasi calcarata. 

The Indian plant agrees perfectly with European and Siberian specimens. The 
schema vary a good deal in shape, and do not, we fear, afford good characters, though 
many of the species described by European botanists seem to have no other distin- 
guishing marks. The broad petals and globose flowers of A. autumnahs serve to 
distinguish the typical form of that species from the ordinary state of A. eestivalis, 
but intermediate forms arc common. Dr. lloyle’ 8 description seems partly taken 
from A. autumnalis , of which we have seen no Indian specimens, those in Herb. 
Royle being A. astivalis. 

2. A. Pyr e uaica (DC. Prod. i. 25) ; radice perenni, foliis radi- 
calibus longe petiolatis multifidis cauliuis subsessilibus, ramis unifloris, 
achcliiis stylo uncinatim recurvo apiculatis in capitulo ovali vel sub- 
globoso disposifcis. — Deless. Ic. set. i. t. 21. 

Hab. In montibus Kashmir, Jacquemont! Winterboitom ! et in Tibet 
occid. prov. Guge, Sir. et Wint.! (Trollius, No. 3.) — (FI. Jun. Jul.) 
(c. «.) 

Distrib. In mont. Pyrenccis 1 necnon in Apenninis et Hungaria, 

DC. 

Radix valida, fusiformis, subhorizontalis, collo squamiB maguis mcmbranaceis 
vaginantibus iuvoluta. Caules c collo plures vel solitarii, ^—l-^-pedalia, basi plerumque 
nudi, superne foliosi. Folia radicalia longe petiolata, caulcm floriterum stepe fere 
sequantia, cito marcesccutia, decomposite pmnatisectn, segmentis ultimis anguste 
linearibus. Flores majusculi, aurei. Sepal a 7-8, obovata, pallida. Fetala 12-15, 
obovato-cuneata, obtusa, 1-1^-polliearia, sepalis subduplo longiora. Achenia magna, 
angulata, glabra, in capitulum dcnsum aggregata. 

Onr Indian specimens are in flower only, and we bod considered them at one time 
a distinct species. A more careful examination, however, has shown us that the 
characters on which wc relied are of no value, and that our plant is in no *ay dis- 
tinguishable from that of Western Europe. A. vemalis, L., chiefly differs in the 
absence of radical leaves, for the floral characters arc by no means constant. It is 
very remarkable that the Himalayan plant should be the same as that of Western 
Europe, and different from that of the Caucasus and Siberia. 

6. CALLIANTHEMTJM, C. A. Meyer. 

Sepala 5, decidua. JPetala 5-15, ungue fovea nectarifera impressa. 
Jchenia subglobosn, stylo brevi apiculata. Semen pendulum. — Herbs 
alpe&lres , caulescentes vel acaules , radice perennante , foliis decomposite 
floribus albis. 

The only other known species of this genus, C. rutafohum, C. A. Meyer, is i 
native of the alps of Europe and Siberia. 

1. C. plmpinelloidea (Royle! 111. 45); acaulis, foliis bipinnati 
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sadaa, scapis 1-floris. — Ranunculus pimpinelloides, Don! in Moyle, Id. 
53. C. Cachemiricum, CambJ in Jacq. Voy. Bot. p. 5. t, 3. 

Hab, In montibus Himalayse interiors, alt. 9-13,000 pod, : Kash- 
mir, Falconer, Jacquemoni! Winterbottom ! Kanawer, Royle! Kumaon, 
Sir . et Wint. ! Sikkim P — (FI. vere.) (t>. v.) 

Maria puailin, 2-4-uncialis, glabra ; radica fibrosa, collo squamis involute. Folia 
asepius longe petiolata, bipinuatiaecta, segments rotundatia bis ternatim seotis. Scapi 
folia eequantes, 1-fiori. Flores diametro unciales. Sepala herbacea, late elliplica. 
Fetaia 8-12, sepalia subtriplo longiora, 6-8 lineas longa, oblongo-cuneata, retusa, 
fovea parva. Achenia ovalia, utrinque obtiisa, vix compressa, rngosa, stylo brevi 
apioulata. 

Our specimeus from Sikkim are unfortunately so imperfect that their identity 
with the plant of the Western Himalaya is very doubtful. They are in fruit only, 
and have larger and less divided loaf-segments, but are not otherwise distinguish- 
able. 


Tribus m. Ranunculeas. 

Sepala asstivatione imbricata. Pet ala plana. Carpella monosperma, 
semine erecto. — Herbse foliis altemis. 

7. OXYGRAPHIS, Bunge. 

Sepala 5, persistentia. Petala 10-15, fovea nectarifera impressa. 
Achenia iu capitulum globosum collecta, mcmbranacea, stylo subulato 
rostrata. Semen erectum. — llerbse alpestres acaules, radice perennante, 
foliis integrity floribus aureis. 

This genus is remarkable in the Order for its persistent sepals, which afford a 
curious analogy with Nuphar. The only known species are those described below. 

1. O. glacialis (Bunge, Eniim. PI. Alt. 35); foliis ovalibus inte- 
gerrinus crenatisve obtusis. — Ledeb. PI. Ross. i. 47. Ficaria glacialis, 
Mach, in DC. Prod. i. 305. Ranunculus Kamtschaticus, DC. Prod.i. 

Ijedeb. 

Hab. In Himalaya? interioris summis alpibus: Kumaon, Str. el 
Wint.! Sikkim, alt. 16-18,000 pcd. ! — (FI. dul. Aug.) (t?. r.) 

Distrib. Sibiria altaica ! Davuria! Kamtschatka? 

lleria acaulis, 1-4-uucialis, glabra Radix fibrosa. Folia crassiuscula, un- 
ciaa longa, -J-l unc. lata, petiolo suba'quilongo, basi vogmantc. Seapus solitaries, 
erectus, 1-florus. Sepala late clliptica, obtusa, post authesiu aucta. Petala 12-15, 
anguste oblonga, 4 lineas longa, scpalis duplo longiora, infra foveam callo trans- 
versali instruct#. Achenia numcrosa, stylo subulato recto terminate, in capitulum 
globosum collecta. 

2. O. polypetala (Il.f. et T.) ; foliis rotundato-subreniformibus 
crenato-lobatis. — Ranunculus polypetalus, Hoyle! III. 54. t. 11./. 2. 
Callianthemum Endlichcri, Walp. Rep. 

Hab. In Himalaya occidental! interiori, alt. 12-15,000 pcd.: Zan- 
skar! Sirmur, Moyle! Kanawer, Munro! Kumaon, Str. et Wint.! — 
(FI. vere.) (v.v.) 

Merba pusillo, caespitosa, acaulis, radicibus fibrosis, Fetwli 1-3-uncialcs Folia 
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fiwwtro i-l-undali*, bmk cordate, ptofonde crenaio-lobaU, vel triloba, fcfefo am- 
nf&- &*9» g-4-norialea, debile*, 1-flori. Flore* 0, glacial** ted psnOe mqjores, 
dnnuHaro nnciales. Fetal* oblonga, spathulata, fovea nectarifsra pern teaUota. 
Achema priori*. 


8. CERATOCEPHALUS, JfawcA. 

5, decidua. Petala 5, fovea nectarifera impressa. Achema 
aupra receptaculum spicata, basi utrinque gibba, apice longe rostrate. 
Semen erectum. — Herbse annua acaules , flonbus.^aw. 

A germ* consisting of one very variable species, which is a native of the Mediter- 
ranean region of Europe and the corresponding climates of Asia. As a genus it is not 
sufficiently distinct from Ranunculus, with which it is connected by means of 22. 
owyspermus, Wiild., and 22. orientals, L., which have long-beaked fruit. When 
the family is again monographizcd it will probably be reduced, but the sections of 
Ranunculus will at the same time require a thorough revision. 

1. C. falcata* (Per?. Syn. 341). — DC. Prod. i. 26; Ledeb. FL 
Mm. i. 26. C. Orthoceras, DC. Prod. i. 26 ; Delete. Ic. Select, i. A 
23; Led. Fl. Bow. i. 26. Ranunculus falcatus, L. Sp. 781 ; Schlecht. 
Anitn. Ran. 6. 

IIab. In graminoais siccis montiura India; boreali-occidentalis : Ba- 
luchistan ! Afghanistan 1 Kashmir ! Kishtwar ! — (Fl. vere.) ( v . v .) 

Disthib. Kuropa austr. ! Asia temperata ! 

Herba pnsilla, tenuitcr tomentosa vcl rarius glabra. Fctioli sursum dilatati. 
Folia ternatisecta, segmentis lincaribus stepe bifidis, interdura pinnatisecla. Scapi 
plures, 1-flori, 1-2-unciales. Flores 2-3 lineas lati. Scpala 5, oblonga, plurinervia. 
Fetala cequilonga, obovata, triuervia, flava, fovea nectarifera minuta. Achenia in 
spicara oblongam fere uncialem disposita, rostro recto vd ftilcato. 

We have examined a great number of authentic specimens of the two species 
nsually distinguished, from all the countries in which they occur, and find the shape 
and size of the beak of the fruit very variable, as is also the amount of development 
of the crest on its dorsum. We have, therefore, no hesitation in adopting Schloch- 
tendal’s opinion, and uniting the two supposed species. All the forms occur in In- 
dian specimens, and it is not uncommon to find ou the samo individual both glabrous 
and hairy spikes. 


9. RANUNCULUS, L. 

Sepala 3-5, decidua. Petala 5-15, bnsi fovea nectarifera impressa. 
Achenia in spicam vcl capitulum collecta, stylo brevi apiculata. Semen 
erectum. — Herbse annua vel perennes, topi us caulesceniet , floribua alb is 
eelflavis. 

This very large genus has representatives in all ports of the globe. The tropical 
species are very few, and chiefly marsh-plants; but in all ports of the temperate 
zone, and at considerable elevations in the torrid zone, its species are numerous, 
some growing in water or in marshy places, others in pastures or in woods, while 
many of the smaller kinds are found to extend into the arctic zone, or to rise on the 
mountains to the uppermost limits of vegetation. Being in general widely diffused, 
and capable of existing under very different circumstances, the species are extremely 
variable, and in consequence very difficult of determination and definition ; the shape 
of the leaves in particular varies much. In the great majority the leaves are pal- 
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rnstdy MM into lobss, sad the amount of division seem* (aa wn long ago pofefed 
eat w Serfage) to tot indefinitely. To each an extent, indeed, does the variation 
extend, that occasionally species toy dissimilar in fruit are ha a flowering state abso- 
lutely nadjgtingmahtble. This tendency to mutability of form is unfortunately not 
confined to the leaves, but extends to the mm and degree of branching of the stem, 
to the size of the flowers, to the shape of the head of fruit and of the Individual ear- 
pels, and to the amount of pubescence ; and in consequence the genua is in a state of 
complete chaos, the descriptions given in hooks being quite insufficient for the deter- 
mination of the species, very frequently the diagnoses of the same plant given by 
different authors are quite irreconcilable, and the most different species are occasionally 
found in herbaria under the same name. A. careful examination of extensive suites of 
specimens from all parts of the world has convinced us that no single character, except 
the colour of the flowers, is to be relied upon absolutely. The shape of the leaves is 
the least constant of all, and in four-fifths of the genus is undcfinaole in words; and 
even the shape of the style or beak of the achenia, which seems to be mainly relied 
on as a character, will, unless used with great caution, lead to very erroneous con- 
clusions, as straight and curved styles may be seen on the same specimen, frequently 
even in the same capitulum. Nothing is more common than to find in botanical 
works that a newly-described species is “ facile distinctus” by a certain character, 
which, if an extensive series of specimens be examined, will be found to he no 
character at all. At the same time we Beek in vain in such works for any recog- 
nition of the great amount of variation to which the different organs are subject, 
though the fact must be familiar to all careful observers of nature. And yet with 
this mass of ill-assorted descriptions in books, new species are almost daily being 
added to the list, not a few being described without a knowledge of the ripe fruit. 
We believe that no greater boon could be conferred upon science than a careful series 
of observations on the amonnt of variation to which cultivated specimens of any com- 
mon Ranunculus are liable daring a series of years. 

Sect. 1. Batraciiium, DC. — Carpella transverse rugosa. Flora 
albi, petalorum ungue flavo. 

1. R. aqoatili* (L. Sp. 781) ; fluitans, foliis submersis capillaceo- 
multifidis, emersis (dum ndsunt) rotundato-reniformibus. — DC. Prod. 
i. 26 ; Don, in Hoyle , 111. B4 ; Scklecht. Anim. Han. 7 ; Ledeb. FI. Ross. 
L 27; Torrey et Gray, FI. N. Am. i. 15. It. divaricatus et fluitans, 
Ledeb. 1. c. 11. peucedanifolius, All. ; Scklecht. Anim. 1. c. It. Pantotbrix 
et fluviatilis, Auct. 

Hab. Beluchistan I Afghanistan ! Kashmir 1 Ladak usque ad 14,500 
ped. alt. ! Papjab Himalaya, Jacquemont! Kumaon, alt. 5-12,000 ped.! 
m Tibetia Sikkimensi, alt. 1 7,000 ped.!; in India calida rarissima; 
ad Saharunpur in plonitie Gangetica superiore, Hoyle! — (FI. per totam 
sestatem.) ( v . t>.) 

Distrib. Europa! usque ad Islandiam ! Asia teroperata usque ad 
Chinam 1 Tasmania ! Abyssinia ! Algeria 1 Tcneriffa ! America borealis 
temperata usque ad mare arcticum ! 

Herba aquatflis, in lacubus et aquis lente fluentibns fluitans, radicibus fibrosis. 
Cattles scepius elongati, gracilen. Folia submerea petiolata, rariusve seaailia, 1-8 
pollioes loDga, circumscriptione rotundata, dissecta, segmentis capillacds ; emersa (in 
speciminibua Indicia adhne non observata) rotundato-reniformia, iuciso-crcnata, tri- 
loba vel tripartita. Peduncuh oppositifolii, 1-flori. Flores inaguitudine valde varn, 
diametro J-l^-pollicares. Achenia in capitulum globosum collecta, ovali-oblonga, 
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The Indian forma, to fa u hitherto observed, belong to the *tate called Panto- 
thriw , in which the leave* are all submerged and divided into capillary segments, hot 
not so much elongated as in 2t. peucedamfolius, All., which Schlechtendal considers 
the only distinct species. This plant is not very common in India, lakes and tran- 
quilly flowing streams being of rare occurrence in the exterior Himalaya, though fre- 
quent in the inner parts of the chain and in Tibet, where, accordingly, our plant is venr 
generally diffused. In the plains it is confined to the extreme north, where it win 
probably be found skirting the base of the Himalaya in all parts of the Panjab. It is 
usual to divide this species into several, characterized bv the absence or presence of 
the reniform leaves, and by variations in the size and shape of the multifid ones, as 
well as by the hairiness or smoothness of the plant and carpels ; but wc quite agree 
with Scringe, that all these forms aro states of one very variable species, to which 
we are quite willing, with that very accurate observer, to unite R. hederaceus and 
R. tripartita*. 

Sect. 2. Hecatonia, DO. — Carpella lsevia vel minute punctulata. 

Flores (in Indicis) flavi. 

§ 1. Folia ( radicalia saltern) indivisa (in C. pulchello interdum tri- 
loba). 

2. R. Lingua (L. Sp. 773); foliis basi semiamplexicaulibus lan- 
oeolatis, floribus magnis 5-pctalis. — DC. Syst. i. 246, Prod. i. 32; 
Hook. FI. Lond. t. 171 ; Ledeb. FI. Moss. i. 31 ; Torrey et Gray, FI. N. 
Am. i. 1(1. 

Hab. In aquosis Kashmir, Jacquemont! — (o. *.) 

D 18 TK.IB. Europa; Asia temp.! America temp.! 

Herba erecta, 2-4-podalis, perennis, glabra vel adprrssc pubescens. Folia line* 
ari-lanccolata, 4-8 poll, longu, nervosa, integra vel remote denticulato, infenora la- 
mina abortiva nd vaginas amplcxicaules redueta. Flores diam. bipollieures. Sepala 
orbicularia, margine membrauaceu, puberula. Achenia subcomprcssa, glabra, rostro 
rectiusculo. 

3. R. reniformis (Wall. Cat. 4709!); caule crecto, foliis late 
ovatis orbicularibusvc basi cordatis vel trunentis grosse dentatis, petalis 
12-15 obovatis. — TV. et A. Prod. i. 3 ; Wight! III. i. 5. t. 2, Ic. t. 75. 

Hab. In montibus Peninsula australis altioribus! — (v.j.) 

Herba erecta, spithamrea vel 1-2-pednlis, ramosa, pluriflora, pilis laxis parce se- 
tosa. Jihizotna horizontalc. Folia radical w erassa, sparse setosa vel glabra, forma 
varia, obtusa, diametro 1-3-pollicaria. Folia cauhna pauca, infimum lauceolatum 
serratum in petiolum nttenuatum, superiora bnearia minuta. Flores diametro fere 
unciales. Achenia in capitulnm globosum eollocta, ovali-oblonga, lumida, stylo recto 
abrupte apiculata. 

4. R. sagittifoliuft (Hook. Ic. Plant. 1. 173!) ; caule crecto, foliis 
oblongis cordato-sagittatis crenatis, petalis 5 fere orbicularibus. — K. 
hastatns, Walker , ex Wight , III. i. 5. 

Hab. In Zeylaniee montibus, alt. 6-8000 ped., Walker ! Gardner! 

Herba e rhizomato horizontali erecta, 1-2-pedalis. Caulis glaber, superae pani- 
culatus. Fcitoli laxc pilosi. Folia radicalia 1-3 uncias longa, £-14 lata, obtusa 
(rariusve acuta), sagittata, auriculis rotuudatis ; cauhna oblonga lauceofatave, inciso- 
serraia vel pinuatifida ; tuprema lineari -oblonga. Flore * diam. pollicares. Achenia 
prions. 

Chiefly distinguished from the last by the number of petals, for the leaves arc pro- 
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bably very variable in both. R. Iawmicut % Bl. (Hook, in Lond. Joarn. Bat. vti. 
t. if), is closely allied to both, hut is more glabrous than either, wfth procumbent or 
•armentose items, and leaf-opposed, one-flowered pedicels. The aohenia are the same 
in all three. 

5. St. pnlchelhu (C. A. Meyer, in Led. FI. Alt. ii. 833) ; c&ule 
erecto, foliis radicalibus ovali-oblongis indivisia vel ad medium usque 
trilobis. — Ledeb. Ic. Alt. t. Ill ! FI. Row. i. S3. R. longicaulis, C. A. 
Meyer , l.c.i Ledeb. Ic. Alt. t. 117. K. salsuginosus, Wall. Cat. 4708! 
non Fall. B. flamraula, Bon! in Boyle III. 53. E. membranaceus, 
Boyle! III. 58. R. nephelogenes, Edgew.! in Linn . Tr. xx. 28. Ra- 
nunculus, No. 18, 19, Str. et Wint . Herb .1 

Hab. Afghanistan, Orif.! in Tibet occ. alt. 10-18,000 ped., ubique 
vulgatissimus!; Kannwer! et in Sikkim int. alt. 14-18,000 ped.! — (v. v.) 

Distbib. Sibiria altaica ! ct Baiknlensis 1 Mongolia Chmensis ! 

Hrrba erecta, simplex vcl sscpius parcc ramosa, 1-1 2-uncialis, ramis elongatis 
subaphyllis apicc 1-floris, Folia radical i a lanccoluta, oblonga vcl late ovalia, obtusa 
vel acuta, nervosa, iudivisa vel grosse dentata vel od medium usque 3-7-loba, lobis 
oblongis basi non angustutis ; caulina inferior a pctiolata, lanceolata, indivisa vel tri- 
fida, suprema scssilia, linearia vel trisects. Prauncvli clougati, sulcati, pubcscentes. 
Flores solitarii, diametro i-pollicarca. Sepala patentia, elliptica, membranacea, dorso 
pilosa pubemkvc, apiee sicpe nigricontm. Felala late obovata, sepoliB dimidio lou- 
giora. Achema in capitulum ovale vel oblongum cullccta, nimierosa, parva, glabra, 
ovalia, vix compressa, slylo subrecto compresso fere tequilongo apiculata. 

Plaiita polymorpha : variat—-l. simplex vcl rainosa; 2. foliis omnibus indivisis, 
vel radicalibus mdivisis eauliuis trifidis vel triscctis, vcJ foliis omnibus trifidis; 8. 
glabra vel pubesrens, interdum adjiresse scricea. Use formic ut varietates non dis- 
tinguendie, quum fonuro iunumenc intermedin* oceurrunt. In fonna serioea {Ft. 
membranaceus , Roylc) folia radicalia interdum glaberrima sunt, omnino ut in planta 
typica. 

6. R. lobatos (Jacqucm. mss. Camb.l in Jacq. Voy. Bot. p. 5. 
1. 1 B); caule diffuso non stolonifero, foliis radicalibus rotundatis cre- 
nato-lobatis. — E. salsuginosus, Don! in Royle 111. 53. 

Hab. In Himalaya 4 iuterioris alpibus, alt. 12-16,000 ped.: Zanskar! 
Ladak! Piti! Kanawer! Ilundes! Kumaon! Sikkim! — ( v . v.) 

Herba 2-5-pollicaris, glabra vel puberula, 1-pauciflora. Folia radicalia J-l-pol- 
licaria, rotundata vel reniformia, conacea, basi cordata vcl cuncata, spice obtusa, cre- 
uato-dentata ; caulina tridentata, sicpe fasciculata. Flores J poll. diam. Sepala 
ovalia. Fetala duplo lougiora, lato obovata, cmarginatu vel rotundata. Jchenia in 
capitulum ovatum collects, obovata vcl subglobosa, vix comprcssa, stylo longo recto 
apiculata. 

Intermediate between R. CymbaXaritr and R. pulchellus , but differing from both 
in habit aud m its large flowers. 

7. R* Cymbalariae (Pursh, FI. Bor. Am. ii. 392); stoloniferus, 
foliis rotundatis vel oblongis vane lobatis, scapis l-paucifloris.— -DC. 
Prod. i. 33 ; Schlecht. Anim. 22 ; Ledeb. FI. Bom. i. 34 ; Hook. FI. 
Bor. Am. i. 11 ; Torrey et Gray , FI. Bor. Am. i. 17. R. salsuginosus, 
Fall,; DC. Prod. i. 33 ; Schlecht. Anim. 22. II. plantaginifolius, Murr. ; 
Ledeb. FI. Bom. i. 33. E. halophilus, Schlecht. Anim. 23. t. iv./. 1. E. 
tridentatus, H. B. K. 
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flu major, foliis orbicularibus indso-crenatis, acheniis longioribus in 
capitnlum oblongum collectis. 

(3. alpinus (Hook.); minor, foliia ellipticis vcl oblongis apice triden- 
tatfc, acheniis latioribus brevioribus in capitulum globosum collectis. 

Hab. In Tibet occ. ubique, inter Iskardo, alt. 7000 ped.l et Hundesl 
(a. rarior, in paludosis 10-12,000 ped.; £. vulgatissimus, usquejad 
17,000 ped. alt. adscendens) et in Sikkim interioris alpibus, alt. 11, BOO- 
14 , 000 ped.l — ( v . c.) 

Distbib. Sibiria! Persia! America bor. in planitie a Novo Eboraco 
in montibus a Mexico usque ad mare arcticum! in America auatr. tem- 
perate et tropic® alpibus! 

Herba parva (scope pnsilla), stolonifera, ad nodos radicans et foliosa. Folia forma 
valde varia, orbicularia elliptica vel oblonga, regulariter inciso-crenata, vel apioe tan- 
turn triloba, baai rotundata vel cordata, £-1 poll, longa. Scapt folia eequantes vel 
longioros, 1-6- (vel rariBsirae 12-) unciales, 1-pauciflori, aphylli, vel ad ramificationeg 
bracteas lineares incisagve gerentes. Flores ^-^-unciales, ftavidi. Sepala 5, ovalia, 
patentia vel reflexa, membranacea, subcolorata. Petala 5-8, angoste obovata. Ache- 
nia numeroea, obovata, oompresea, doreo gibbosa, stylo brevi uncinato vel recto apicu- 
lata, utrinque longitudinaliter tricostata. 

This, though a very variable plant in form of leaf and in size, is well characterized 
by the longitudinally ribbed fruit. It is extremely widely diffused, and as all the 
forms have a wide extension, there can, we think, be no doubt, notwithstanding 
slight differences in the shape of the leaves and fruit, that only one species exists. 


§ 2. Folia omnia secta, caulis radicans. (R. diffusus, DC., in'quo 
caulis ad nodos radicans cum affinibus, in § 4 quserendus.)" 

8. E. radicans (C. A. Meyer in Ledeb. FI. Alt. ii. 316); pro- 
stratus, radicans, foliis reniformibus 3-5-lobis, floribus oppositifoliis, 
acheniis numerosis subglobosis. — Ledeb. Ic. Alt.t. 116, FI. Ross. i. 34. 
R. natans, C. A. Mey. in Led. Ic. AU. t. 114, et FI. Ross. i. 34. 

Hab. In Tibet occidentali alpino : Ladak 14-16,000 ped., H. Stra- 
chey; Hundes, Str. et Wint. ! — (y. v.) 

Distbib. Sibiria, Ledeb. I 


Herba prostrata, glabra, in paludosis radicans, et radices plnrimas albas fibrillosas 
emittens, mterdum fluitans. J Volta ad nodos in rmnulo abbreviate axillari plura, re- 
niformift, pollicoria, 3-5-loba vel 3-5-fida, lobiB rotundatis vel crenatis. Flores parvi, 
diametro {-unciales, oppositifolii vel subterminales, longe pediccllati. Sepala reflexa. 
Petala late obovata, fere rotundata, sepalis vix lougiora. Arkema plurima, parva, in 
capitnlum fere -fc-unciale globosum collecta, vix compressa, stylo brevissimo mucro- 
nata. 

The two species distinguished by Meyer and Ledebour differ in nothing but the 
degree of division of the leaves. 


9. R. hyperboreus (Rottb. Act. Hafn. x. 458. t. 4. f. 16); pu- 
sillus, stoloniterus vcl erectus, foliis 3-5-fidis, floribus solitariis, acheniis 
numerosis parvis subglobosis.— DC. Prod. i. 35 ; Ledeb. FI. Ross. i. 35 ; 
Torr. et Gray , FI. N. Am. i. 20. R. pygmseus, WaU. Ft. Lapp. 157. 
t. 8./. 1 ; DC. Prod. i. 35 ; Ledeb. Ft. Ross. i. 36 ; Torrey et Gray, l. e . 

Hab. In summis alpibus : Ladak, H. Strachey / Kanawer, Jacque- 
montf et Sikkim, alt. 15-17,000 ped.l — (r. v.) 
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DirrRii. Europa ! Asia t et America arctica 1 

Berba pusilla, erecta vel longe atolonifera et ad nodos radieana. Folia radicals* 
cireumscriptione orbicularia, diam. 2-5 liu., 9-5-fida vel -partita* lobis oblougia vd ct* 
neatis cuepius intcgris. Caul os 1-2-pollicarcs, folia 1-2 acedia triloba vel tripartita 
gerente*. Flores solitarii, 2-3 lincaa diam. Sepal a reflex a. Vet ala sepalis paullo 
longiora, obovata. Achenia ia cnpitulum parvam globosam collects, late ovalia vel lew 
globose, vix coinpresaa, stylo brevi recto vel reflexo apieulata, 

Lcdebour admits two varieties of JR. hyperboreus, differing in the straight or booked 
style , and It. pyymaus only differs from the latter in the waut of stolones. In Sik- 
ldm both the erect and the stolon iforons states occur, and specimens from that pro- 
vince ore identical in every respect with those of northern .Europe. The heads of 
fruit of this species are a good deal like those of R, radicans, but smaller. 

§ 3. Folia seda % caulis erect ns ; achenia ovalia , snbeompressa , late- 
ribas convexis. (It. pulclidlus, C. A. Meyer, foliis trdidis vel in- 
tegris, in § 1 qua»rcndu8.) 

10. R. Chaerophyllos (L. Sp. 7H0) ; foliis trisoctis, lobis pic- 
rumque linearibus, senpo mu- vel pnucifioro, acheuiis in 8 pi cam ob- 
lougani dispositis. — DC. Prod. i. 27. 

/9; foliis primordialibus intcgris lnte ovnlibus grosse dentntis. 

Hab. 0. In Himalaya lnnxime occidentalis montibus : Haiti, alt. 
12,000 pcd., Winterbottom * 

Disthib. Europa australis ! Asia Minor! Persia! 

Berba crecta, 6-12-pollicans, subvillo&a, radice bulbowi flbros crassos emittente. 
Folia radtcali* 1-3-unciaIia, trisects, segment is t ri|>«i*tit ib ct vane iucisis, lobis Imc- 
aribus; eautina panes, tripartita vel liiicuna. Flores flavi, polheares Sepal a ob- 
longa, patentia. Petafa duplo longiora, lute obovata. Achenia numcrosa, ovalia, 
compressa, in styliun longuin rectum sensim attenuata 

11, R« caespitosus (Wall. Cat. 4701!); foliis radicalism reni- 
formilms pedatiin multipartitis, sepalis patenhbus, nclumiU in cnpitu- 
lum oblongum dispositis subglobosis. — It. pcdatilidus, Udeb. FI. Ross. 
i. 732 ; non Smith in Rees* Cycl. 

Hab. In Tibctia oceideutali, ct in alpibua Himalaya 4 interioris, alt. 
1 1-16,000 ped.: Nubra! Lndnk ! Zanskurl Kauawer! Kutnaon! Nipal! 
Sikkim! — (FI. Jun.-Aug.) (». t>.) 

Djstrib. Asia et America temperata ct arctica * 

Berba erecta vel diffusa, pilowi, euule ramose 3-lS-pollicari Folia radicaha 
rotundata vel reniformia, diam. £-1 poll, pedafnn ?— iiitiltifida vil .puttifa, segincntis 
rotuudatis oblongis vel liuearibus, caultna subnebsiliu, infrriorn pedafnn umlfipar- 
tita, superiora 5-3-parlifa, segimntw omnium Imearibus Cnuhs hiepe plures, ru- 
mosi, gracilcs, raiim elongatis folia 1-2 }>arva geieuiibus, npiee Mlons. Flores 
poll i cares. Sepala elliptiea, sericeo-pilosa. Velala oblouga \ri obovala Achenia 
numcrosa, parva, ovoli-subglobosa, via eoinpressa, sty io recto apieulata, glabra. 

This elegant species agrees so well vs ith the description of 11 amor a us, I.edob., 
which it uuivertally considered to be the Siberiuu form of It ajpins , K. Br,, that it 
is difficult to consider it different, especially as there are fepc-eiineus referred by bota- 
nists to that species, not only of Siberian ongin, but also from arctic America, which 
are undistinguishable from the Iudiau plant described above. R. Dakuricvs , Turcz. 
mss. (which is quoted by T^edebour as a synonym of bin R pedalifidus ), is certainly 
the same as the Indian plaut, if the specimen m the Ilookeriau Herbarium may be 
relied upon as authentic , and it diflers fiom tin usual Siberian slates of It. ajflnn 
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<ffiiefly in the very small glabrous acbesia, which are exactly the same as those of R. 
pvlchellus, to which plant the present bears a striking resemblance in general habit, 
notwithstanding the great difference in the shape of the leaves. ”We retain it as dis- 
tinct from R.affims, not only on account of a certain difference of habit, but because, 
if united to it, it ‘will be necessary to reduce the next species also. We have ascer- 
tained, by an inspection of the original specimens, that JR. pedatijuhu of Smith is 
the same as JR. amwnus , Ledeb. 

12. R. hirtelltm (Hoyle! 111. 53); foliis radicalibus remformibus - 
3-partitis vel segments latcralibus ad bnsin fere fissis pedatim 5-par* 
titis, sepalis adpressis, acheniis in capitulum ovatum vel oblongum col- 
lectis obovatis coinpressis utrinquo convexis. — B. laetus, Wall. Cat . 
4702 <7. ex parte. B. attenuatus, 11. nervosus, et B. Choorensis, Royle! 
III. 58 . 

Hab. In sylvis umbrosis Himalaya? occidental^ temperatae, alt. 7- 
12,000 ped.: a Kashmir ad Kumaon : et in pratis subalpinis et alpinis 
usque ad 14,000 ped. Forma parviflora lati folia in Himalaya exteriori 
vulgaris, angustifolia in sylvis interioribus, humilis foliis multifidis in 
alpibus. — (FI. per totam sestatem.) (v. v.) 

Herba perennis, plurioaulis, adpresae pubcsccns vel glabroscens, radice fibrillosa. 
Caules o collo plurcs, i-l^-pedalcs, sivpius elougati, basi nudi, npice ramosi. Folia 
radicalia strpe Jon go pctiolnta, rircumscriplionc rotundala vel remformia, tenuia, 
nervosa, pilis scriceis adpressis uiriuque vestita, rarius glabrcscentia, diametro 1-8- 
pollicaria, ad basiu fere t ripartita, segmentis latcralibus bilobis oblique ovalibus, ter- 
niinali late cnneuto-trilobo, omnibus argute mciso-dentatis ; seu pedatim 5-partita, 
lobis oblongis indivisis, apice tridentatis vel acute palmatiin iuciso-multifidis. Folia 
caulina palmatim 3-5 -partita, segmentis cuncatis tnfidis vel tndcutatis 1-1 4-poll i- 
caribus. Floras y g-pollieares, iu spec alpinis mojusculi. Sepa/a ovalia, adjiressa, 
pilosa. Tetala obovata, sepalis duplo longiora. Arhcma in cupit ulum ovale collecta, 
obovata, subcomprcssa, lmmarginnta, rugosula, dense pilosa vel glabra 

Variat — 1. giandillorus ct parvitlorus ; 2. foliormn lobis integns, inciso-dentutis vel 
palmatim partiti9, 3. ncheuiis tomentosis vel glaberrimis , 4. caulibus elongatis 
erect is multifloria, vel abbreviate dilfusis l-paucitloris 

After a careful comparison of very extensive suites of specimens of the numerous 
forms which we have hero united under one name, with previously-described Euro- 
pean species, we have been unable to identify our plant with any, though certain 
states of this very variable plant certainly upproach very near to some forms of 
both R. aunromus and R. tiffin is. That the hairy and glabrous fruited states of the 
Indian plant belong to one species wc do not in the least doubt, these variations 
bearing no definite icintiou to the differences in the slmpe of the leaves. We believe 
therefore that ull the forms which occnr in the vi ooded region of the Himalaya are 
referable to one very variable species. With regard to the alpine forms wc are less 
certain, as our specimens, though numerous, arc destitute of good fruit, without 
which it is impossible satisfactorily to determine the affinities m this very difficult 
genus. 

13. R. aoricomuA (L. Sp. 775); foliis radicalibus rotundato-re- 
niformibus vel tripartitis crenatis, caulinis digitatim partitis, segmentis 
lincaribus integris vel inciso-serratis, acheniis velutinis in capitulum glo- 
bosum collectis orbicularibus subcompressis auguste marginatis stylo 
uncinato apiculatis. — DC. Syst. i. 266, Prod. i. 34 ; Ledebour , FI. 1 Bom. 

' i. 3ft ; Torrey et Gray , FI. jV. Am. i. 17. B. cassubicus, L.; DC. Syst. 
et Prod. 1. c .; Ledeb. 1. c. 

Hab. In montibus Afghanistan, Griffith/ (ex spec, imperfect.) 
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Distrib. Europa omuis! Asia temperatal Groenlandin. 

Hrrba erecta, ramosa, £-l-pedalia, glabra vel puberulo, multiflora. Folia radical m 
plcramque indivisa inciso-erenata, rarius tripartita, iuterdum aborliva. 

We have introduced this species into our list on the authority of some very im- 
perfect specimens collected by Mr. Griffith in Afghanistan. We have done so 
mainly for the purpose of calling the attention of travellers iu the Himalaya to this 
species, in order that they may institute a search for it in the woods of the temperate 
region of these mountains in early spring. It is our impression, from a survey of 
numerous specimens of this and closely allied species, that It. pedatifidas or ajfints, 
and all its forms, as well as R. aboriivtis, of America, are only varieties of JR. aunco - 
*w, and that R. polyrhizn*, Stev., is fho alpine state of the same plant. R. montanvs , 
L., seems a very imperfectly -defined plant, consisting of the dwarf states of R. ams and 
bulbostu r, and occasionally also of R. auricomnn. The main distinctions between R. 
auricomus and JR. hiriellus arc the undivided radical leaves, the large size of the 
nchenia of the former, and their formiug a globose eapiluliim; and an examination of 
the degree of variation of the Indian species in these points would probably throw 
much light on a very difficult question. 

14. R. nivalis (L. Sp. 778) ; caulibus 1-floris, foliis rndicalibus re- 
niformibus 5-7-partitis, caulinis sessilibus 3-5-partitis, sepalis ullipticis 
dorso dense fusco-villosis. — DC. Sysl. i. 273, Prod. i. 35; R. Br. in 
Parry's 1st Foy. App. 261 ; Ledeb. FI. Ross. i. 3C ; Torrey el Gray, FI. 
N. Am. i. 20. 

IIab. In Himalaya alpina : Sikkim, alt. 15,000 pcd.l (Tankra Pass). 

— ( v . r.) 

Distrib. Europa, Asia, ct America arctica ! in America in montibus 
scopulosis ad lat. 52° descendit. 

Radix crassn, pprpcndiculuns. Vlanta pusilla, 1-2-polhcaris. Folia radteaha 
pedatim 5-7-partita, Hcniipolhcaria, scgmeutis obovatis vcl obloiigis, laterulibus tn 
lobis. Cauhs Mipernc \ liio-uiH, plunfolintus Folia cavhna hast late membrauacco- 
dilatata, conforima, supremnm sessile 3 -5-partitum. Srpula clliptieu. l*et ala obovata, 
sepalis Vix longiora Arltama non suppetunt 

This little plant, which is unfortunately uot m a sufficiently advanced state for ac- 
curate determination, may be referred provisionally to R nivalin, L , to which R. 
Altaxcus of Laxmann, and 11. JFschacholtsu of Schlechtendal, should apparently be 
united. The above description refers to the Indian pluut only. 

15. R. sceleratus (L. Sp. 776); glaber, foliis rndicalibus renifor- 
mibus tripartitis, sepalis reflexis, acheniis in capitulum oblorigum con- 
gests obovatis non compressis. — DC. Prod. i. 34; Don , Prod. 195; 
Hoyle! Ill . 53 ; Ledeb. FI. Ross, i. 45 ; Torrey el Gray , FI. N. Am. i. 
19. K. Indicu9 ! Roxb. FI. Did. ii. 67 1 ; fFall. Cal. 4699 ! K. enmosus, 
W'all. in Hb. 1824. llceatouia palustris, Lour. FI. Coch. Chin. 371. 

Hab. In Indiae borealis planitie ubique in arenosis prope aquam, 
sccus Indum, Gangem, ct Brahmaputra flumina, et iu Himalaya occidcn- 
tali sublropica, sed vix supra 5000 ped. alt., a Kashmir! ad Kurnaon!; 
et in Malwa! ad ripas flu min is Ncrbada, Rottler in lib. Royle! (in Pe- 
ninsula deest.) — (FI. Febr. Mart.) (v. v.) 

Distrib. Europa tota, Asia temperata, China (Loureiro), Africa bo- 
realis, America temp, usque ad lat. 67°. 

Ilerba annua, e recta, 1-3-pedalis, glabra vel apicc summo interdnm subpuberula, 
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cattle cam oso stepitts mmoasaimo. Folia radiealm reniforraia, 1-5 uneias lata* ad 
basin fere tripartita, segmentis obovato-cuneatia trifidis et obtuse iucisis; cautina 
(exccptis iniimis) aessiliR, tripartita, segments anguste oblongis 1-2 oncias longis in- 
ri»u-])iimutifidi9 vel trideut&tis, Flores diain. i~s-poll. Sepala reflexa, petaU ob- 
louga icquantia. Achenia in cnpitulum 3-4 liucas longum collecta, nnmerosa, tni- 
nultt, oblique obovata, obtusa vol stylo breviasiuio apicuiata, Receptacuhm oblon- 
guin, pilosum. 

§ 4. Folia secta. Caulis erectus, rorius proetratus. Achenia piano - 
comprexxa. 

16. R. diffosus (DC. Prod, i. 38); prostratus vel diffusus, pills 

patentibus hirsutus, foliis tripartite, pcdunculis unifloris oppositifoliis, 
floribus parvis, sepnlis patentibus, neheniis in cnpitulum globosum col- 
lects puuctatis, receptaculo parvo piloso. — Don, Prod. 195. It. Na- 
paulensis, DC. Prod. i. 39. It. trilobatus, Don, Prod. 194. It. gcra- 
nioides, Blume, Hijd. 2. It. hydrocotyloidcs, Wall. Cat. 4703! It. 
mollis U r all. Cat. 4704!; Don! in Hoyle III. 53. B,. oblcctus, Wall. 

Cat. 4705 T 

11ab. In Himalaya tempernta, alt. 6-8000 pod.: Simla! Garhwal ! 
Kumaou! Nipal! Sikkim, 9-11,000 ped ! — (rl. per totam mstatem.) 
{v. v.) 

Panics pilis pntentibuB albis vel rufia longe pilobi, mterdum basi glabresccntes, 
prrmtrtiti, ad nodes mterdum J ndicantes, vel npiec a< been dentes Folia l-3-pollicaria, 
utriuquo molliter pilosa, rnduitlia pumoidiaha in adullo stepe evamdn, trisecta, fo« 
liulis trilobis, etetera et caidiua profundi* triloba, lobis ineiso-dcnlutis. Pedvnculi op- 
jKisitifblii et termmales, 1-tiori, folns irquilongi vel dujdo longiores. Flores parvi, 
dium. poll. Sepal a ohlongu, pilosa Pel ala obovaia, sepalih subduplo longiora. 
Achenia ovalu, margine acuta, lattnbus utriuque mtra margmem 1-eostatis, in stylum 
sensim attenunta. 

The posit iou of the costa or elevated ridge of the disk of the earpels, in this and 
allied species, \uni*8 very much, being sometimes close to the margin, at other times 
distaut from it 

17. R. subpinn&taa (\V. ct A. Prod. i. 4) ; dilfusus, pilis patenti- 
bus birhiitus, folds trisectis, segmentis petiolatis, pcdunculis uuifioris op- 
positi folds, llorilms mngnia, sepahs patentibus, nclieuiis in capitulum 
globosum oollectis punetntis, receptaculo parvo piloso. — Wight f Ic. t. 49. 

Hab. In montibus Nilghiri, Wight t — (r. «.) 

Rhizoma horizontal Conies elongati, prostrati vel rnrms adseendentes, patentim 
pilosi. Folia ternntnn rarius qniimtuu piuuntisccta, fohola molliter pilosa, longe 
petiolata, late eordato, tripartita, segmentis profundi* meisis, floralia subsessilia tri- 
partita. Flint's opposition el teriuiuales, ultrajiollicares, longe peduncuiali. Sepala 
villoHU. Velala. late ohovuta Achenia iu cnpitulum B liueas longum collocta, mar- 
guiata, 2 lin. longa, cimnnta, stylo recto vel reeurvo couiprcsso apicuiata. 

Very like the last, but the leaves arc much more divided, and the flowers a good 
deal larger. Wheu carefully examined in their native country, connecting links will 
pTobably he found. Both require comparison with R. repens, L,, which is a widely 
diffused plaut, and varies very much. 

1H, R. lee tTL* (Wall (’at. 4702’ excl. lit. C. partim); erectus, ad- 
preasc pilosus, foliis tripartilis, pnniculn multiflora, scpalis patentibus, 
aeheniis in capitulum globosum eougestis epunctatis, receptaculo ob- 
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loogo glabro . — Boyle t HI, 58, R. distant, Roy lei ib . R. bwvirostris, 

Bdgm. in Linn. Tr. xx. 28 ? R. ripariua, Edgev, ib,? 

Hab. In Himalaya tcraperata vulgaris, alt, 3-10,000 ped.l in Sikkim 
in jugis interioribus ! — (FI, per totam eestatem.) (a, a.) 

Hhisoma horizontal, vel radix descendcus fusiformiB. Caul is erectus, ramosus, 
1-2-pedalis, multiflorua, adpressc albo-pilosus, pilis rariiia propc basin caulia Bubpaten- 
tibus. Folia radtcalia tripartita, supra sparse pilosa, infra adpresse sericea, diom. 
8-4-poIlicaria , segmenta late ovalia, basi cnneata, rarius in petiolum angustata, in 
lobos plnres argute dentatos grosse iucisa ; caulina scssiha, tripartita, segracntia ob- 
longis grosse iucisia. Panicula divaricato-ramosa, multiflora, Flores diam. polli- 
cares. Sepala ovalia, extus \ illoaa. Pctala fere orbicularia, basi coneata, sepalis 
duplo longiora. Achema ovalia, in capitulum diam. 3 lm. oollecta, lajvia, marginata, 
in stylom brevcin aentum basi latum comprcssum sensim attenuota. 

This species has the habit and general appearance of R. acris , nrmorosus , lanugi- 
nosus, etc., but we have not been able to identify it with auy of them, thongh wt 
must confess that the characters by which it is distinguished from all of these are of 
the smallest possible importance, as being derived from the nehenin, which vary to a 
very great degree. Many specimens of these European species can be selected from 
among the great numbers now before us, which, without fruit, are undistinguishable 
from the Indian plant; and there is a specimen iu the Hookerian Herbarium from 
Pries, marked IL sylvahcus, which, with widely different foliage, has exactly the 
same beak as the ordinary state of the Indian plant. There is no doubt that the 
leaves vary extremely m all these species , and if the characters derived from the 
achema be found insufficient, which wc believe will be the case, we fear that mauy of 
the supposed species now distinguished by authors, and tiic present among the num- 
ber, must be reduced to JR. acris, L. We have only seen very imperfect specimens 
of Mr. Edgeworth’s plauts, but wc believe them to be rather abnormal states thau 
distinct species. The alpine one closely resembles some of our own specimens, and 
it. npanus seems only a mountain plant, casually carried down to the plains. 

19. R. bulbosus (L. Sp. 778); caulc crcoto, basi bullx>so ad- 
pressc piloso, foliis ternntim piunatiscctis, panicula multiflora, sepalis 
reflexis, acheniis in capitulum globosum collcctis impunctatis, rccepta- 
rulo oblongo glabro. — DC. Prod. i. 41 ; Hoyle! Ill . 53 ; Ijedeb, FI. Rote. 
i. 44. 

Hab. In Himalaya occ. temp. . Kannwer, Royhl — (t>. #.) 

Distrib. Europa lota ct Asia occidcntalis ] in Americana tempera- 
tarn, ex Torrey ct Gray, ex Europa introductu. 

faults podidis, ramosus. Folia trisccta, segment is profundc trifidis gross* mcisii ; 
eauhna tripartita, bcgmontis lmeanbus pinnatilido-lobatis. Flores ^ — l-fK>llicares. 
Sepala ovnta, pilosa. Petala late obovnta Achema m capitulum diam 3-hncaro 
congesta, ovaliu, marginata, iu stylum brevem late triangularem ucutum sensim attc- 
uuata. 

Wc do not feel at all certain that this plant has not been introduced through some 
mistake among l)r. Hoyle's Indian plants. It is certainly not common iu the Hima- 
laya, os it has not been found by any of the rcccut travellers in these mountains. 

20. R« fibrosns (Wall. Cat. 4700!); caule erecto patentira hit- 
pido, foliie ternatim pinnatisectis, segmentis ad basin usque pnrtitia, 

C icula multiflora, sepalis reflexis, acheniis in capitulum magnum glo- 
um collectis marginatis puuctatis, receptaculo subgloboso serioeo- 
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Hab. In Nipalia, WaU,! etin oryzetis ct paludosis montium Khasia, 
alt. 2-6000 ped.! — (FI. JuL-Sept.) (t>. v.) 

Caulis sesqui- vel bipedalis, e basi prostrata interdum ad nodos radicans erectus. 
Radix defoae fibrillosa Folia radicalta longe pctiolata (cum petiolo spithamtoa'et ul- 
tra, majora fere Heraclei ), adpresse pilosa, tcrnatiBecta , folioHs longe petiolatis, ter- 
minal! tripartite, lnteralibus bipartitis, segmentis omnibus lobatis, lobis ultimis 1-2- 
pbUioaribtn oblongU acutis inciso-serratis foliorum superiorura lineari-oblongis. Floret 
panicnlati, diam. pollicares. Feta la obovata, sepalis duplo longiora. Achenia dia- 
metro •k-poll., ovata, plano-compressa, marginc acuta, intra marginem linca elevata 
marginal*, in stylum rectum com pres sum sensim attenuata. 

21. R. Ghinensi* (Bunge, Mem. Sav. dtr. St. Petersb. ii. 76) ; 
caule erecto hirsuto, foliis trisectis, segmentis bi-trisectis, calyce reflexo, 
acheniis in capitulum oblongum collectis dorso tricostatis punctatis, 
reoeptaculo elongato oblongo piloso. 

Hab. In paludosis provinciee Assam, Jenkins! Griffith / Masters / 
Simons / — (v. «.) 

Histbib. China borealis, Bunge / 

Radix fibrosa. Caulis erectus, rumosua, 2-3-pedalis, cura petiolis pilis rufis ad- 
presse hispidissimus. Folia radicalta 3-6-pollicaria (petiolis 6-12-poll ), adpresso 
pilosa, 2-4-tini teniatisecta, segmentis })lcruinque petiolatis palmntim mcisis, ultimis 
euneato-oblongis grosse dentatis vel inciso-serratis. Flores tcrmmalcs, paniculati, f- 
pollicares. Sepal a hirsuta. Achenia in capitulum oblongum J polheem longum cou- 
gesta, costis lateralibns vuldc promiucntibus, dorso fere truncate, tncostata. 

Sect. 8. Echinella, 1)C. — Caryella echinata vel tuberculata. 

Flores flavi, 

22. R. flaccidus (II. f. ct T ) ; caule prostrato filiformi, foliis ro- 
tundatis crennto-lobatis, acheniis tuberculatis. 

Hab. In Himalaya; temperatro paludosis : Kumaon, alt. 10,000 pcd., 
Sir. et Wint . No. 2! Sikkim, alt. 9-10,000 pcd.! Bhotan, Griffith ! — 
(El. Jun. Jul.) ( v . t?.) 

Ilerba pUBilla. Caulis glaber, 3-6-poUicaris, interdum ad nodos radicans. Folia 
longe petiolata (petiolo 1-2-poll.), diam 2-4-lm ,rotundata, basi cordatavel cuncata, 
8-5-loba vel crenata, glabra. Feduncuh 1-flori, oppositifolu, stngoso-pilosi. Flores 
(*^j poll, diam.) miuuti, flavi. Sc pa! a ovalia, reflex a. Fetala vix majora, obovata. 
Achenia 6-12, in capitulum globosum collecta, ovalia, vix comprcssa, pubcscentia, 
stylo brevi reflexo apiculata. 

23. R. WalHchianuB (W. ct A. Prod. i. 4); caule prostrato, foliis 
temntim pimuitipartitis, acheniis comprcssis marginntis punctatis et 
tuberculatis. — Wight , lc. t. 937 ! Nilg. FI. t. 5. R. pinnatus, Wight , 
111. i. 6. 

Hab. In montibus temperatis Zcylanim ! et Kalahari© austr. ! 

Ilerba perennis. Caulis prostmtus, ad nodos radicans, pilis patentibns hirsntns, 
rarius glabriusculus. Folia radicaha longe petiolata, pilosa, segm. -jjpl poll, longis 
ovatis trifidis et grosse deniatis ; cauhna tripartita. Fedunculi oppositifolii, 1-flori. 
Flores -^-pollicares. Sepala ovata, reflexo. Fetala angustc obovata, sepalis duplo 
longiora. Achenia plano-compressa, orbicularia. 

ur. Wight has identified the N iighiri plant with that of Ceylon, and applies to both 
the name of R. pinmtvs , Poiret, founded on a plant said to occnr in Ceylon and 
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Sooth Africa. Specimens of a Sooth African species, in Herb, nook., have pinnated 
leaves, which the present species has not, and are therefore probably the true R. pin- 
naius, Poiret. 

24. R. nraxicatus (L. Sp. 780) ; foliis rotundatis trifidis, acheniis 
piano -compressis aculeis rigidis vel tuberculis obtusis a a per is. — DO* 
Prod * i. 42 ; Ledeb* FI. Boss. i. 47 ; Torrey et Gray, PL N. Am. i. 24. 

Hab. In Indue borealis planitie et montibus, usque ad alt. 5-6000 
ped.: Belachistanl Afghanistan f Panjab ! Peshawer! Kashmir! Kishtwar! 

Distkib. Europa media et australis! Asia Minor! Persia! Africa bor.! 
ins. Atlant.l America bor.! a Virginia ad Louisiauam, America austr. 
temp.! — (r. v.) 

Uerba annuo, erecta vcl diffusa, glabra vel pilis sparsis pateutibus hirsuta. Folia 
1-2 pollicaria, profunde trifida, segmentis grosse inciso-crenatis, eujieriora basi cu- 
ncata triloba. Pedunmh angulati, oppositifolii, umflori vel termiuales panieulati. 
Floret J-jwllicares. Sepal a ovata, rcfleia. Fetal a paullo longiora, obovata. Jche- 
nia in capitulum magnum globosum collecta, long ^ poll., ovalia, margiaata, rostro 
recto comprcsso utrinque rostato apice uucinato terramata, rarissime incrinia. 

25. R. arvemsia (L. Sp. 780); folds radicalibus obovatis apice 
3-5-deutatis, caulinis 3-partitis, acheniis paucis plano-compressis un- 
dique aculeis rcctis vcl tuberculis irrcgularibus tectis. — DC. Prod. i. 
41 ; lx:d. PL Boss. i. 46 ; Wall. Cat. 4700 ! Boyle, III. 53 ! It. tu- 
berculatus, DC. Prod. i. 41. 

Hab. Inter segetes Beluchistnn ! et Afghanistan ! et Himalaya oc- 
oid. temp, a Kashmir ! ad Kumaon ! — (c. r.) 

Dxstiub. Europa media ct austr.! Madeira! Asia Minor! Sibiria 
occ.l 

Herba amiua, crccta, glabra, ramosissnna, raultiflora. Folia radicalia 1-2-pollicariaj 
cauhna infenora, potiolata, tripartita, scgmcntis angustc elongato-euneutis 1-2-poJ- 
licanbus apice tridentatis, superiors scssilia multifida BCgincutis linearibua. Flores 
diam. Beniipollicares Fctula obovata, sepalis snbduplo longiora. Achenia 5-10, 
l poll longa, oblique obovata, stylo longo rectiusculo mucronata. 

lx'debour distinguishes the form with tubcrculated (not eehinated) achcnia as a 
variety, but both states occasionally occur ou the same individual. 

Species dubia vel vir nota . 

1. It. vestitus (Wall. Cat. 4707). 

The specimens iu the Liuncan Society’s Herbarium consist of a few long.petioled 
radical leaves, without stem or flowers, and arc qiute undeterminable. 

Tribus IV. Hellebores. 

Sepala colorata, scstivatione imbricata. Petala plana vcl irregularis, 
rarius nulla. Carpella follicularia, polyspenna. — Herb© foliis altemis. 

10. CALTHA, L. 

Sepala 5 vcl plura, regularia, colorata. Petala nulla. Ocaria secus 
suturam ventralem per totam longitudinem ovuligfera. FollicuU 5-30. 
— Herbae peretmes, floribu sflavis vel albis. 
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This mas consists of a few species natives of marshes in the arctic and temperate 
regions In both hemispheres, with one species in the mountains of tropical America. 

1. O. patastris (L. Sp. 784) ; caule erecto vel adscendente (inter* 
dum ad nodos radicante), foliis orbicularibus vel reniformibus. — DC. 
Prod. i. 44 ; Ledeb. FI. Ross. i. 48 ; Torr. et Gray, FI. N. Am. i. 28. 
C. Hiraalensis, Don , Prod. 195 ; lloyle! III. 54. C. Govaniana, Watt. 
Gat . 4710 1 Hoyle! III. 54. C. paniculate, Wall. Cat. 4711 f 

(3. alia. — C. alba, Jacquem . Mss.; Oamb. in Jacq. Voy. Bot.ft.tA. 

Hab. In paludosis Himalaya) intcrioris tcmperatre et subalpinro, alt. 
8-10,00Q ped.: a Kashmir! ad Nipal! — (FI. Jun.) ( v . v.) 

Distrib. Europa, Asia, et America temperata ! Japonia, Siebold. 

Herla sicpius erects, 1-2-pedalis. Folia radicaha longo pctiolata, rotundata vel 
reuiformia, iuterdum subdeltoidea, basi profundc cordata, lobis divancatis, cleganter 
crenato-dentata, rarius iutcgrn, diametro 3-5-pollicaria; caulina pctiolnta vd sub- 
scssilia, petiolis bnsi nuricuhs rotundatis mcmbranaccis stipulate. Caules ramosi, 
multiflori, rorius humiles, subaimplires, 1-flori. Flores panirulati, dinm. 1 -2-polh- 
cares, aurei (in var. 0 albi). Scpala ovalia vel obovata. Folliculi oblongi, juuiores 
acuti, maturi ssepius truncati raring aubacuti, coriacei, stylo brevi apiculato, 8-10, 
in speciraiuibns Indicts mtcrduin 20. 

The Indian plant is identical with that of Europe, and vanes in flic same way in 
the degree of dentation and in size, being very luxuriant at moderate clevntious, and 
becoming small and stunted at its highest level. The white-flowered variety is n 
remarkable one, but it is undistmguishahle in the herbarium. 

2. C. scaposa (II. f. et T.) ; ncaulis, multiscapn, foliis ovali-ob- 
longis. 

Hah. In alpibus Sikkim int , alt. 15-17,000 ped. in paludosis. — 
(FI. Jill.) (v. v.) 

Radix crassa, fibrosa. Folia omnia radicaha, louge petiolata, ovali-oblongn, basi 
profundc cordnt a, eoriacea, integenima vel repaudo-emmta, l-l^-polliennu Scapi 
8-C-polli cares, nudi, 1-flori. Flores diametro pollimres et ultra, aurei Sarnia 5, 
obovata, tardc decidua, iuterdum sub fruetu maturo jicrwsteutui. Folliculi 8-30, 
chart acci, stijntati, crccto-patcntca vel rccurvi, semipollicarea, lincari-oblongi, stylo 
snbulato apiculati. 


11. CALATHODES, Il.f. et T. 

Sepala 5, ovnlin, aestivntione imbricata, colorata. Petala 0. Sta- 
mina indefinita ; flamenta filiformia ; anther a liucnri-oblongfr, mlnatac, 
loculis marginnlibus Intcrnliter dchiscentibus. Or aria 10 vel plurn, 
extus basi gibba, oblonga, rostrata. Ovula 8-10 prope basin ovarii, 
placentis 2 nerviformibus intramnrgtnalibus prope suturain vcntralem 
sitis inserta, horizontaiin, rhaphe inferiori. Styli rctrorsura uncinati, 
superne atigmatosi. — Herba perennis t erect a, Trollii facie ; foliis palma - 
tim sectis ; floribus facia. 

This is a very remarkable plant, which has the flower of Caliha with tbe divided 
leaves of Trollius. The habit is so different from that of Colt ha that the two could 
scarcely be united, even if the floral organs were the same in all respects ; whilst the 
insertion of the ovules in CoUthodc* is so remarkable, that no doubt ean exist as to 
tbe propriety of distinguishing it generieelly. 
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1. C. palmate (Hi. et T.). 

Hab. In gramino8i8 8ikkim> alt. 10,000 ped.!-- (FI. Jun.) (t>, t>.) 

Serb* orccta, 14-2-pedalia, simplex vel puree raraosa, glnbra. Folia diara. 2-4- 
poll., longe petiolota ; radicals cito raarcescentia ; caulina supcme numerosa, polmatim 
trisecta, segmentis basi cuneatis, profunde trilobis, lobis argute incisis; auriculae 
stipolares membranaceee diktats*, petiolo adhte rentes, pollicares. Flore* terminal es, 
sofitarii, aurei, diam. fere bipollicares. Fructus ignotus. 

12. TROLLJUS, L. 

Sepala 5 vel plura, regulario, coloratn. Petala 5 vel plura, ungui- 
culata, lamina plana, basi fovea uectarifera impresse. Folliculi 5 vel 
plures. — Herbae erect# , perennes, floribus Jlaviz, 

A very small genus, containing a few variable species, nil natives of the north tem- 
perate or arctic zone. In the polyscpalous sjiecie* the flower has n globose shape, 
and is very different in appearance from that of the species wluch huve only live 
sepals. 

1. T. pnmilus (Don, Prod. 105); caule subuudo unifloro, foliis 
eoriaceis aristnto-dentatis, petaiis longiuscule unguiculatis. 

Hab. In Himalayas intcrions alpibua . Kuuiaon, alt. 14,000 ped., 
Sir. et fNint., No. 2! Nipnl, frail, ex Don. Sikkim, alt. 15-17,000 
ped.! — (FI. Jun. Jnl.) (v. r.) 

demit* basi fibrillis involutus. Folia nidicalia longe petiolata, glabra, fere rotundata, 
1-2-pollicana, ngide conacea, palmatim 5-partitn, segmentis cuncato-nbovatis ucutis 
trilobis argute dentatis vel incisis, Scapi crceti vel adscomlentcs, nudi vel 1-3- 
foliati, spithamiei podalcsve. Flores J-l ppollteares. Sepala 5-0, rotundata, apiee 
erosa. Fetala 10-12, filamentis tcquilougn, unguc cylindrico, lamina euneato-ob- 
longa obtusa apice incrassata 3-nervi, basi fovcolata et saecata. FolUcnh 5 vel plores, 
late oblougi, trant* verse uervosi, stylo abrupte rostrato. 

2. T. acaulii (Lindl. in Bot. Reg. IS 12, Misc. 56 ; lb. 1843. l. 
32); caule bumili superne folioso, foliis 5-partitis argute incisis, pe- 
taiis anguste cuucatis, ovariis subulatis. — T. pumilus, Hoyle! Hi. 54. 

Hab. In Himalaya) occidentalis interioris alpibus, alt. 11-13,000 
ped.: Kishtwar! Kumaon, Str. et Wint . No. 1 ! — (FI. Jun.) (t>. v.) 

Radix fibrosa. Caul is 2-8-polUcaris, erect us, foliosus, basi squamis npicc intcr- 
dum folium parvum gcreutibus iuvolutus. Squama mombramieeir, nervosa?, acuta*, 
extus fibris plurimis (rchquiis squamarum anni pnrtenti) nreumdata*. Folia radi- 
cals interdum serotma cm'uniscnptione orbicularia palmatim 5-partita, segmentis 
oblongo-lanceolatis argute mcisis ; caulina breviter petiokta, jietioh basi stipulis 
mngnis tenuissirae membranacris auriculati. Flores magm, bijioili cares. Sepala 7, 
late ovalia, obtusa, polheana, aurea. Fctafa 14, 3 lineui longs, stammibus paullo 
breviora, uugue brevissimo, luniina linoan- vel eunealo-oblonga, obtusa, basi foveolata, 
O&aria elongata, in stylum longum subrecun uni angustnta 

Dr. Royle, who obtoiucd tins plant from the mountains south of Kashmir, con- 
sidered it to be the same as the species pre\ loualy described by Don, but the cha- 
racter given in the Prod. FI. Nep. applies evidently to our first species. T. acauht 
is very near T. Jmcrtcanus, though apparently qnitc distinct ’in the shape of its 
ovaries, which are narrow, and taper into the long subulate style, but in T, Ame- 
ricana* are much shorter and truncate. The latter is also in general a much taller 
plant, hut some small states of it very much resemble in appearance T. acauhs. 
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13. C0PTI8, Salisb. 

Sepala 5-6, regularia, colorata. Peiala unguiculata, cucullata vel 
lincaria, non foveolata. Folliculi longe stipitati, stellatira patentes.— 
Herbse rhizomale horizontali perennanics ; foliis ternatim Metis; scapis 
paucijloris ; floribus albidis. 

The few known species of this genua arc confined to the colder parts of the north 
temperate zone, one species being European and Siberian, while the rest are confined 
to North America. The Indian species is so a reel) known, although its root is ap- 
parently much esteemed as a drug by the inhabitants of the mountains east of Assam, 
in which it is indigenous, and whence it is exported to Bengal. It is very bitter. 

1. C. Teeta (Wall. Tr. Med. et Pliys. Soc. Calc. viii. 347, et in 
Lin men xii. 227) ; foliis trisectis, segmentis lobato-pinnatifidis, scapo 
paucifloro, bractcis foliaccis lobato-tripartitis. — Griffith Journ. 37. 

11ab. In montibus Mislimi, in zona temperata, lt r all. Griff. 

Itatlir subcarnosa, muUiccps, fibnllosa, intus lutco-nurea. Foha glabra, rigida, 
circntnsenpiione ovnlo-cordata, nttenuato-acminnata, 4-poll. , rngmentu latemlia bi- 
pollienria, pctiolo * -poll , semirordttta, evtus fere bipartita, terminulc duplo mqjus 
utnnuur nttenuatnm, omnia mciso-pnmatitida. Sea pus ginnlis, folia irquans; flores 
vix ultra It, pum, nJtcrni, pcdunculiit i Sepal a oblonpo-l.tnceolnta, acuta, scniipol- 
licaria, fugacissima. Pdala lmrari-lignlata, obtnsa, sepal is triplo bieviora Fol- 
Itru/t plurcH. 

Our description is condensed from that of Wallieh, as we Iwve not had an oppor- 
tunity of seeing this rare plant. 

14. ISOPYRUM, L. 

Sepala 5-6, regularia, colorata. Vehila unguiculata vel sessilia, 
lamina cucullata vel planniseula, non ioveolata. Folliculi 2-20. — 
Ileiba 1 nun tor cel pe mines ; foliis lent a Urn techs ; floribus albis. 

The species of this genus arc ualivcs of shad) woods or of mountain-rocks in the 
north temperate zone. The alpine species ha\e a very peeuhar habit, but the caulesceut 
ones resemble Thai t drum. 

1. I. adiantifolium (II f. et T ) ; caule folioso, foliis caulinis op- 
posite, petalis longe unguiculatis, lamina parva rotundata subbiloba, 
ovariis 3. 

Hab. In Himalaya; orientalis sylvis humidissimis * Sikkim prope 
Dorjding, alt. 7500 ped. ! — (R April) (r. v.) 

Rfyizoma bomontalc, squaims rotundatis eoucavm tectum. Cauhs erectus, 3-6- 
pollicaris, simplex vel diehotome ramosua, bosi nudus, superne foliosus. Foha radi- 
culia longe pctiolata, petiolis basi auriculatis, tnsecta. Fohola longe ]>etiolulata, 
jK'tioliB partinlihus basi membranaeeis Htipellatis, temiinale indiviHum, lateralis in 
segments 5-7 petiolsta subdiehotome sect* , segment a omnia teuiussirna late cuncata 
vel fore rotundata, 3-4 hneas longa, antiee mciso-crcuata, subtus giauca. Folia 
caulitw opposite vel quateruatim vertieillata, petiolis basi stipulis membranaeeis ro- 
tnndatu auriculatis, majors foliis radiealibus eouformia, Flores diainetro scmipolli cares. 
Sepala ovalia, obtuse Petal a miuuta, longe unguiculata, lamina rotundata, plana 
vel saccata, biloha vel eroso-deutata. Ftf amenta filiformia, petalis duplo longiora, se- 
pal i» | breviora. Anther* ovules. 
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8. tm thaH c troi den (L. Sp. 783)} caule folioio, foliis caulinis 
alteniis, petalis breviter stipitatis cucullatis, ovariia 8-4. — DC. JProd. 
I 48 ; Led . FI. Rost. i. 53. I. aneraonoides, Kar. el Kir. Emm. PI. 
Soong . 55 ; Led. FL Rose. i. 735. 

Hab. In Himalaya occidental! ad porturn Gar& inter Kashmir ot 
Balti, alt. 10,000 ped., Winterbottom! — (v. ».) 

Distrib. Iu montibus Pyrenaeis, Sabaudia, Carniolia! Borusaia! 
Polonia, Lithuania ! Sibiria Altaica * 

Rhizoma horizontale, fibrillosura vel squamis vestitum. Caulcs 4-8-polhcarea, 
folia paulio sujierantcs. Folia radical i a lunge petiolata, 2-S«terimta, segmento ter- 
minali trilobo, lutcralibus bilobis, cantina, biternuta, imprema ternata vel simplicia. 
Flares pauri, diam. |~§-jh>11. Squrfa o\alia, obtusa. Fctala stipiti fill form 1 iu- 
sideutm, ovalia, eurullatn, obtnsa. 

Mr. Wiutcrbottora's plant is identical with specimens of 1. oHcmonoides of Kare- 
lin and Kirilow ; but the characters by which these botanists distinguish that ajieciea 
from 1. Thai trf routes arc, we fear, not of sufficient importance. The petals in the 
European plant varj much iu shape, and those of (jarniolian specimens in Herb. 
Hook., collected by Mr. Hcnthnin, are the same as those of the Altai plant, while 
in others every jiossible degree of intermediate form may be observed. The scaly 
elongated root is therefore the only constant distinguishing character, aud that de- 
pends in all probability on the age of the plant, or on some othor accidcutal circum- 
stance. 

3. I. grandiflorum (Fiscli. in J)C. Prod. i. 48) ; subncaule, 
scapis umtioris opposite bibracteolatis, ovnriis 3-7. — Ledeb.Ft. Ross. i. 
53; JVulL Cut. 9123! (spec, aphylla vnldc imperfecta); Roylef III. 54. 
t. i ./. 3. I. microphyllum, Hoyle f III. 5k t. i f. 4. Aquilegin anc- 
mouoidos, Willd.; DC. Frod. i. 51 (ii/d/r. Meb). 

Hab. In Himalaya occidentali ulpinu et Tibetira, alt. 13-1 7,000 
ped. : Dras 1 Kanawer ! llundes, Sir. et If 'inf. r (iurhwnl! hmnaoti ! 
— (r. v.) 

Distiuu. Sibiria Altaica et Bnikalen^is ! 

Hadx.r pcrpendictilaris, ligno^a, fusifonnis faults ciesjutosi, mferne pctiolis in- 
duraiis folioium delapsoruni basi dilnlaiis vaguimitilnH cuispernti Folia longc pe- 
tiolata, petiolis basi auneulato-slipuiatia, 2 4-tcrnati»cctH, scirmculis ultunis oblongis 
vel obovato-cuuentis obtuse nicisis. Scapi uplndli, 1-4 polheures, veisus apicem 
bractcas 2 oppositas lauceolatas vel Imeares, rnnus teuiutiseetus, basi in aunculos 
raaguos membianaeeas dilatatas, gerentes. Florrs dimuefro ultia-polhcarcs. ftepala 
late ovalia, obtusa. FeUda obovatu vel obovalo-oblonga, basi Hiiccata, inaguitudinc 
varia, obtuse bifida, rctusa obtusuve, trinervia. 

The amount of division of the leaves vaiies just as much in Sibtium as it does in 
Himalayan specimens. We have then foie reduced /. uncrophtjllum of Hoyle, which 
it not otherwise distinct. The petals are alwavs, we believe, bifid m the Siberian 
plant, generally entire, but sometimes rctuse or emargmate in the Himalayan one. 

15. AQUXLEGIA, L. * 

Sepal a 5, regularia, colorata. Fefala 5, infuudibuliforinia, deoraum 
in calcar producta. Stamina iuteriora sterilia, membranacea. Folliculi 
5 vel plures.- -Ilerba? percents , foliis tmiatim sect is , floribus mugnU, 
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The genus Aguilegia if limited to a few species, all natives of the north temperate 
tone. In Europe, Northern Asia, and North America, they are common in moun- 
tain woods and pastures, rising into the alpine region. In India the genus occurs 
only in the Western Himalaya and in the mountains of Tibet, to which at least five 
species have been considered peculiar. We have, however, found that all the Euro- 
pean species distinguished by Linnecus and subsequent authors occur in the Himalaya. 
It has therefore been necessary to submit all these to a critical examination, the re- 
sult of which has very unexpectedly been that all the European and many of the Sibe- 
rian forms generally recognized belong to one very variable species. We do not 
include J. paniflora , Ledeb , which, judging from the figure and description, and 
from a single specimen, is very distinct , nor A. Canadensis, L., to which A . Sibi- 
rica, Lain., A. atrepurpurea, DC., A. Davurica, Patr., A.formosa, Fisch., and per- 
haps A. lactifiora , Kar. et Kir., ought probably to be referred as synonyms. This 
species is universally recognized as distinct by American botanists, and appears 
readily distinguished by the exserted stamens, the shape of the petals, and the small, 
straight, inflated, and suddenly contracted spurs, A. cavulea, Torrey, or A. lepio- 
reras, Nutt, non Fischer, is probably a lnrge-flowered form of the same species ; and 
even A. hybrida , Sims (Bot. Mag. t, 1221), which has hooked spurs, retains the 
other characteristics of A . Canadensis. None of these varieties have been found in 
tbe Himalaya. 

We feel that it is difficult to explain briefly, and at the same time clearly, the 
grounds on which we have come to the conclusion that all the synonyms quoted 
below must be considered states of one very variable species. Our Indian specimens 
are numerous, and exhibit many different forms, which it was not difficult to throw 
into tolerably well marked groups by their general appearance, with the exception 
of a few intermediate specimens On comparing them with the general herbarium, 
it was at once appureut that these groups conesponded pretty closely to the com- 
monly recognized species of authors, so that our course appeared eusy. As soon, 
however, as vie attempted to fnune diagnoses which should be applicable not only 
to the Indian plants, but to those of Europe with which wc had identified them, we 
found that the groat amount of variation to which this genus is subject interposed 
insuperable difficulties. 

Authors have availed themselves of four classes of characters to distinguish from one 
another the species of Ai/utln/ta. 1 The shape of the floral organs. 2. The nature 
and degree of pubescence. 3. The height of the stem, the number of its leaves, and 
the amount of ramification. 4. The degree of division of the leaves, and the stalked 
or sessile leaflets. Linmeus described only two European species, A. alpma, with 
straight spurs, and A. vulgaris, with hooked spurs, but subsequent authors consider 
the pubescence a promiueut character, ns may be seen by the names viscose, glandu* 
lose , pnbiflora. Both T>e Candolle and Treviranus, how r ever, have long ugo admitted 
the ineffieaey of this character, and stated their belief that A. viscosa cannot be dis- 
tinguished from A. vulgaris , and though systematists in general have not followed 
their example, that is only because the wish to make s|»ceies prevails over the au- 
thority of scientific inquirer*,— we cannot say over their example, since both the 
above-named authors, while stating their opinion that the species ore not distinct, 
have kept them separate 

The shape of the leaves, though not noticed by Linnaeus, has been relied upon 
by Be Candolle and others, for the separation of A . a! pm a from A. vulgaris. The 
result has been that specimens which would otherwise be referred, from the shape and 
size of tW flowers, to A. alpma , have been separated fiom it by more recent authors 
under various names, because the leaves were less deeply cut. Species have even 
been distinguished by the leaflets being sessile or stalked. We do not repeat the re- 
marks which we have already so frequently had occasion to make regarding the great 
degree of variation to which the foliage of Ranunculaceit, and indeed of all cut-leaved 
families, is subject : an examination of any lurge collection of specimens, or a care- 
ful observation of nature, ought to convince every one of the little confidence which 
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We have therefore avoided, in ail doubtful eases, identifying the Indian species with 
those of other countries, though we think it probable that, on a revision of the genus 
with good materials, several of them will be found to agree with already known 
species. We are satisfied indeed that the greater part of the described forma will 
then be reduced to a few common types. 

The Indian Delphinia are mostly Himalayan, but one or two Persian forms ex- 
tend as far east as the Punjab. One has been found in tropical India, bnt not 
farther south than the northern part of the Siadri mountains, whence it extends 
westwards to Abyssinia. One of the Himalayan species inhabits a very humid cli- 
mate, and extends into the higher parts of the Khasia hills, but in general these 
plants seem to prefer the drier climates of western India. Several species are alpine, 
and these form a very peculiar group, with large half-closed membranous Bowers, 
remarkable in general for their strong odour of musk, whence the mountaineers 
erroneously suppose that the musk-deer feeds on them, and thereby communicates 
the peculiar odour to its glandalar secretion. 

Sect. 1. Consolida, DC. — Ovarium 1. Petala in unum calca- 
ratum coalita. — Species annua. [We omit Delphinium Jjacis, 
L. (Wall. Cat. 4720 ! ; W. et A. Prod. i. 4. D. pauciflorum , 
W. et A. Prod. i. 4; vix Don) which is only cultivated in 
India.] * 

1. D. camptocarpum (Fiscli. et Mey. in Led. FI. Boss. i. 58, 37); 
caulc rigido rumosissimo, foliis trisectis, caulinis sessilibus, segmentis 
fere integris. — D. Persicum et Auchcri, Homier l Ann. Sc. Nat. xvi. 
362. 

IIab. In montibus Beluchistan supra 5000 ped., Stocks / Afghani- 
stan, Griff. No. 1376 !—(*>. s.) 

Distuib. Persia ! Asia Cnspica ! 

Radix annua, pcrpendiculnris. Catilis podnlis vel -J-pedalis, ramosissimus, ramis 
rigidis divnricatis foliosis, glabcr vcl incnno-puberulus, vcl supeme breviter viscoso- 

{ rilosns. Folia trisecta: segmenta radioalium tripartita vcl trifida, caulinorum scssi- 
rnm oblongo-cuncata polhcaria trideutatu iutcgravc. Flores longc raccmosi, violncci. 
Pedicelh patent es Btricti, prope basin bracteohs 2-3 minutis linearibus muniti. Sepala 
obtonga, obtusa, ^-pollicaria, posticum in calcar cyliudricum obtusum rectum adscen- 
dens |-pollicare productum. Petala in corollam monopctalam 4-nervem calcaratam 
coalita, calcar cum calcnre scpali postici subconformo ct in eo mclusum. Follicvlut 
1 subrecurvus, obtusus, stylo persistent e coronatus, transversim mgosus, glaber vel 
hirsutus. 

A plant with a very well marked habit, but varying much in degree of pubescence, 
and to a certain extent iu the length of the fruit. It seems to be widely distributed 
iu the hot deserts of western Asia. 

Sect. 2. Delpihnastrum, DC. — Ovaria 3-7. Petala 4, postica 
calcarata, antica pilosa vcl barbata. 

2. D. penicillatum (Boisaier, Ann. Sc. Nat. xvi. 369) ; caule jpau- 
cifoliato, foliis 5-partitis, segmentis inciso-piimatifidis lobis linearibus, 
racemis elongatis multifloris subsimplicibus, pediccllis flore parvo bre- 
vioribus, calcare npice dilatato obtusissimo incurvo. 

IIab. In montibus aridis Indies bor. occ. : Beluchistan, Stocks , No. 
994 ! Punjab prope Rawal Pindi, Vicaryf Marri, Fleming! Kash- 
mir prope Baramula, WintJ Banahal !— (FI. Apr. Mai.) (t?. r.) 
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Distrib. Persia, 

jRo^irlignoaa, desccudens. Cattlis erect as, 1-1^-pcdnlis, fere nodus, tomento brevi 
glandnloeo den so tectua, rarius glaber. Folia utrinque sparse piloaa, circumscription© 
reniformia. Bractea et bracteolo; minutie, lineares. Sepala pallide purpurascentia, 
angostc obovata, ^-pollieaiia, ext us pilosula, posticum calcar© breviore vd aubmqui- 
lougo apioe inflato gibboso roumtura. Fetal a past tea $ poll, longa, antice obtuae 
angulata, lamina teuui obtuse biloba, cnlcare incurvo obtuao npicc ampliato ; antic* 
^-pollicaria, lamina alte biloba, utrinque dense ct longe pilosa. Ovarta 8, piloaa, ra- 
rius glabra. 

The shape of the leaves, and of the anterior petals, which arc very large and co- 
vered with long shaggy hairs, m combination with the very short pedicels, seem to 
be the best characters of this species. The pubescence is entirely wanting in Mqjor 
Vicary’s specimens, which arc rather imprrfcct, with seareely any leaves, but identical 
in flowers with those from other localities. The Rjiur is singularly variable, being 
sometimes only slightly incurved, at other times doubled up, so that the apex almost 
tenches the base of the sepals. 

3. D. ftaniculaefolium (Boissicr! Diogti. Or. vi. 6); mule pauci- 
foliato rantoao, folds tripartite segineutis cuncato-ovntia trilobis, rn- 
ccmis clongntis atrictis, pedicollis floreb purvos vix superantibus, cnlcare 
recto sqm la icqunnte. 

IIab. Afghanistan, Griffith, 'No. 1373 ! Panjab, in montosis prope 
Indum ilumen, Fleming! — ( v . #.) 

Disthui. Persia! 

lladix lignosa, elongnta, desrendens. Faults erect in, glaber vel adpresse pubemlus, 
paree ramosus, ramis ngulis vimim w divmicatis. Point coruiccn, ndprcKse eiucreo- 
puberula vcl tomentosn, eireumscnptionc rot uu data, ly 3- poll., loins incisis, eauhna 
trisecta. Jluceun uiultiilori, pcdicrllis florcs icquimtibus \el paullo longioribus. 
liractetv et bract cola* J - 2 linens longer, linouies Flores pallide cieruleseeutes. Se- 
pala vi\ ‘ poll lougn, evtus jmborula, oldonga, cnlcare recto lequilongo. Fciala pos- 
tnioi* antice obliqiui, obtuse angulata, npicc lmleatnta, ealenre subulato redo ; an - 
tint biloba, jnlosa. Folhcttlt 3, glabn vcl puberuh, mfluti (in Indacis hjicciuimibus 
non visij. * 

It is quite possible that this may be onl) a form of the ue\l, from which it chiefly 
differs iu the size of the flowers, and somewhat also in nsped. Several more of 
lloisbicr’s species luny in all probability br rcfcired to this or to the preceding, but 
the specimen,* before us arc too imputed to enable us to state decidedly to whirh 
they belong , nor are the diagnoses, which rist on veiy trivial characters, sufficient to 
settle the matter 

4. D. denndatmn (Wall. ( 'at. 4 71 !> ’) ; caule paucifoliato rnmoso, 
foliis palniotim 5-7-partitis segments inciso-lobafis, raocinis divnrimto- 
ramosis laxis, florilms magnis longe pedicellate, ealeare recto sepala 
mquante. — 1). pauctflorum, Foyle! JIL 55 (oix Don , Prod.). 

IIab. In Himalaya occidental i temperata in grarninosis calidis: a 
Kashmir ad Baramuln, WinU usque ad kumaon ! — (FI. Apr. Jim.) 
(n. r.) 

Faults ereetus, glaber vel npiccm versus pub< ruins Faint rath calm longe petio- 
lata, 2-fJ-polhcaria, 5-7-partita, segmentis ovahbus baxi augusUtis cuneatia inciso- 
bipinnatifidis, lobls oblougis vel linen n-oblongn» ; caul m a 3 5-wctn, superior* scs- 
silia, segmentis liuean-pmuatiiidis liucunbusve Fedicdh iincari-brartcolati. Flores 
ultrapollicarrs, pallide cimdei Sepala ^-pollicarin, cum cnlcare icquilougo edits aub- 
fla vida. Fetal* post tea obtuse cakaroto, antice obliqua, obtuse augnluta, apicciu ver- 
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rium of the Iflunean Society, and by the figure quoted. The Khasia pint is re- 
markable for the extremely disagreeable odour of the flowers. 

10. D. Testitom (Wall. Cat. 473 5!); caule liispido paucifoliato, 
foliie reniformibus palimitim 5-tidis, lobis cuneato-ovatis grosse inciso- 
dentatis, racemis elongatis stnetis multifloris, pedicellis Bores mag nos 
auperanfcibus, calcare incurvo nepalis aequilongo , — Hoyle ! Ill . 55. 1). 
rectivemum, Hoyle! Ill, 66. 

Hab. In Himalaya temperata ct subalpina, alt. 8-12,000 ped. : 
Simla l Kanawcr 1 * Garlivval 1 Kumaon ! Nipal 1 — (FI. Aug. Sept.) 
(©. v.y 

Oaulis erectns, 2-3-pedalis, piha rigidis subroflexis dense bispido-piloaus. Foha 
radieaha petiolo 0-12-poll., utrmqne hispida, diarn. 4-5-polliearia, cantina 1-2, sub- 
scssilia, floralia braotereformia tnioba vol iauceolata. btjlorescenlia snbramosa vel 
simplex, racemis sa*pe pedalibns. BracUvhr ineiubnmarca*, suboppositm, laumdattr, 
flon non ndpressuj. Sepala ^ -poll , extub pilosa, membrmiacca, fore rotundal a. Pelala 
postica anticc obtuse angulata, bidentata, calcare subulate , anticn biloba, dorso paree 
pilosa. Fulhcull 3, pilosi. 

11. D. Kashmirianum (Koyle ! 111. 53. t. 12); caulc folioso sub- 
aimplici, foliis reniformiljus pulimitim 5-lobia, loins inciso-dentatis, 
racemis paucifloris corymlxjsis, lloribus longe pediccllatis, calcare recto 
saccato obtuso scpalis paullo breviore, ovariis 3-7. — 1>. Jacquemon- 
tianum, Cainb. ! in Jacquem. Vuy. Hot. viii. t. 7. 

IIab. In alpibus Himalaya; occ. Tibctic?©, alt. 11-16,000 pcd. : 
Gilgit, Mbit.!; I Iras ! Suru, Lance! Kanawcr, Jacquemont f Kurnaou, 
Sir, et WintJ ■ — (r v.) 

Cauhs ercctus, 1-2-pedulis, glnbnuseulus vol pilis mollibn* pntentibus spams pilo- 
sus, plurifoliatus. Folia longe j>ctiolata, 3-4-polhcarm, pubescent ia vel pilosa, orbi- 
culari-rcnilbrmia, lobis grosse et ampins argute' mcisis , cantina snpeviora scssilia tri- 
partita, floralia Iauceolata. Jiacen/ns simplex vel rumosus, rainis elongatis upice pau- 
eifloris. Pedicel 1 1 bracteolas plures lauceolatus gerentes Flore* ciurulci. Sepal a 
pollicaTia, cxttw dense pilosa, late ovalia, nicmbrauacea, nervosa. Pel ala postica anticc 
oblitma et obtusa, angulata, upice biloba, atropurpuren, ealcare sulmlato uneiuato, an- 
lica lamina profuude bifida, dorso nurco-pilosa. Follicuh 3-7, pubeseeutes, $ poll, 
longi. 

12. D« yiicosum (Il.f. ct T.); caulc ramoso paucifoliato, foliis rc- 
niformibus paimatim 5-7-fidis, lobis grosse ct obtuse crcnatis, ramis 
clongatis plurifloris, floribus longe pediccllatis, calcare cyliudrico incurvo 
•epnlis a'quilongo, ovariis 3 glabris. 

IIab. In Himalaya 1 alpibus interioribus : Sikkim, alt. 15-16,000 
ped.l — (FI. Aug. Sept.) (t?. r.) 

Cauhs erectus, bipedalis, pilis fulvis pateutibus brevissirais tectns, paniculntim ra- 
mosus. Folia brcvitcr petiolata, in caule 2-3, secus nervos paree pilosa, caeterum 
glabra, 8-4-polliearia, erennto-lohatn, lobis glandala apiculatis; superiora parva, tnioba 
vol tripartita. Pedtcelli bracteolas 2-3-hncarcs flori non adpressas ge rentes. Floret 
purpttreo-cfcrttlei. Sepal a late ovalia, sabacuta, -J-poll., membranaoea, nervosa, extus 
pilosa. Pets/a postica atropurparca, calcare subulate iucurvo, lamina antice oblique 
obtuse angulata et angustota, integra vel orenulata; antica utrinque albo-piloaa, obtuse 
biloba. Follicuti 3, 4 -poll., glabn, sutura ventrali longe ciliati. 

This species appears distinct both in habit and characters, but our specimens are 
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nut .numerous, and future observers may discover connecting links. We do not re- 
collect that it has any smell, nor do we find auy note indicating that it is a musky 
plant, like the last and all the following species, from which, if inodorous, it is pro* 
bably quite distinct. 

13. D. moschatum (Munro, mss.) ; caulc folioso ramoso, foliis re- 
niformibus palmatim 5 -fid is lobis inciso-crenntis, ramis multifioris, 
calcare saccato conico obtuso sepal is ^ breviore, ovariis 3 tomentosis. 

Hab. In Himalaya int. occ. iWtieu, alt. 12-14,000 ped.: Kanawcr, 
Munro! Hundes, Sir. et JPini. No. 8 ! — (*?. s .) 

Cauhs eroctus, 3-5-pcdalia, rainosiasinius, fohosus, glnher, apioo viacoao-puberulus. 
Folia glabra, longc j>etiolntn, 8-4-pollicaria, petiolia G-8-poll. basi dilatatis, ^-5-tidn, 
iucibo creuutn, dcutibus glandula apiculatis, floraha tnpartita, gumma oblongs. Pa- 
mcula divurhato-ramosu, multiflora. Fiores pollicarcs, pullidc ctcruloi. Sepala fcrc 
rotundnta, membranaeon, nervosa. Pel ala jmtiea calcare subulate meurvo, glabriua- 
cula, laiuiua utropurjmrca auticc obtuse angulnta apioo bilida , antica lamina utrin- 
quo pilosa profundi tub dm. Palhculi 8-polh< , arcs, tomento brevi fulvo pilosa, 

('hiefly distinguished fiom the Inst by being niiuli more robust aud leafy, and 
much less hairy, by having a strong musky sun 11, by the bilid posterior petals, and 
by the larger hairy fruit, lioth s|»eeies, however, arc imperfectly known, and, like 
all this group, require careful examination and coinpunsou in the living atato. 

11. D. glaciale (H.f. ct T.); caulc simplici folioso, foliis roui- 
forinibus tripnrtit is segment is lute cuncutis palmatim multiiidis lobis 
liuearibus, raeemo coryinboso, calcare saccato conico obtuso scpalis 
breviore, ovariis 4-5. 

Hab. In Himalaya orient, intcriori : Sikkim, alt. 10-18,000 pcd. ! — 
(FI. Aug. Sept.) (r. v.) 

JTerbu 8-C -poll leans, tota pilis gland ulosis patenlibus lursuta, et moachum pntri- 
dum redolniH. Pel toll infcriorca elongati, him vaginautea. Yalta duimetro bipolli- 
caria. Pedicel h evlcriores ilongati lit a dealt/ plures, altcnift 1 , lincarilobm vel line- 
ares, supremu a tlore mnota Plates iullato tmbglobosi, miuimi, jmllide eierulei. 
Sepata membrauoeea, nervosa, ultra poll lougti, ext us lave pilosa, fere orbieulnria, 
ealearc J-polliiuri, oblusissimo Petala pod tea lamina apiee vix oblkjtm, biden- 
tatn, atropurpurea, ealearc subulato sitbmeuno , anlua lanima dorno ptlosu suiuibiiidu. 
Foil tcuh 1 poll, lougi. 

15. D* Brunonianum (Hoyle ! III. 50); caulc simplici folioso, fo- 
liis renifornnbus scmiquinquefidis, lobis cunealo-ovalibus grossc inoiso-* 
dcntalis, fionbus corynibosis, calcare late saccato conico obtuso, ovariis 
5 - 6 . 

Hab. In Tibctia occidental^ in summis alpibus, alt. 14-18,000 pcd.: 
Nubra! Ladak ! Ilangaruug! — (FI. Aug, Sept.) {v.v.) 

llerba moseliata. Vaults erectus, O-H-polliearia, rariue pedalis, vmco&o-puberuhiB 
vd tamentosua. Peitoh iufenorea 3-5-pollieurcs, baai vaginantes Folia adprettae 
pubcsceutia, 3-4-poll., dentibua apiee glauduloms ; florulia infmora tnpartita, su* 
prema lanw'olata. Ped/celfi erectiuaculi, corymbom, nudi, apteem versus bibraetco- 
latx, bracteohs calyci odprcaais. Flores pallide cusrulci. Sepala fere orbicularis, pol* 
licaria, mcmbranacca, nervosa, culcarc £«poil. Petala post/ea lamina pallida vix 
obliquo, obovato-spQth ulata, biloba, ealearc cylindrieo meurvo obtuso piloao ; antica 
utrinque pilosa, lamina bipartita. Folhcuh 7 liu. longi, viseoao-puberuli. 

This, wMch is the moat northern of the musky group, is distinguished from all 
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tbft others by the hairy pale- coloured posterior petals, a character which appears 
constant in a considerable series of specimens. It differs a good deal in habit from 
all the other species except the last, the leaves of which are very different, so that 
we do not hesitate to keep it distinct. At the same time we readily admit that it 
is quite possible that more extended observation will show that the character* derived 
from the follicles and petals arc of less importance than we at present believe, in 
which cose several of the Bpecics above described must necessarily bo reduced. 

17. ACONITUM, L. 

Nirbisia, 0. Don, Syst. Gardening, i. C3 ; Calthm gp., Earn, in Edin . Joum. Sc. 
i. 5149. 

Sepala 6, inasqualia ; supreintim ( cassis ) convexum vel fomicatum, 
csctcra plana. Petala 2 superiora intra ca9sidera abscondita, unguicu- 
lata, apice in saccum ( cucullum ) forma varium expansa, esetera minima 
vel abortiva. Ovaria 3-G. — llerbac per runes, erect# , foliis palmatuectis. 
Flores ochroleuci , violacei, vel wpius ccerulei. 

This genus is entirely confined to the northern hemisphere, the species being 
chiefly European and north Asiatic A few only arc American. Some inhabit 
woods, others mountain pastures, and the latter arc often very alpine. The Indian 
species arc all temperate Himalayan, and occur in every part of that chain in nearly 
equal proportions, but most abundantly perhaps to the eastward in the humid parts 
of Nipal aud Sikkim, where they grow in very wet places, generally near streams 
Four of the Himalayan species are endemic, but three arc common to these moun- 
tains and Europe. Of these, two inhabit the forest region, but one (the com- 
mon A. Napellus) is in India alwuys alpine, nud confined to the driest regions in the 
interior. 

There appears to be no necessity for following Reiehcuboch into the critical de- 
tails by which he has illustrated this Protean geuus, as most botanists appear con- 
vinced that he has enormously over-estimated the number of species. Most Aconites 
grow with great luxuriance m rich soil, and have besides been very extensively culti- 
vated : they therefore vary much in luxuriance, and in the size of the flowers. The 
shape of the sepals aud petals is also far from constant, and it is upon slight differ- 
ences in these that Reieheubacb relies for the discrimination of his Bpecics. These 
differences are merely of degree, and arc so trifling, that an examination of the 

{ dates of his monograph of the genus, will, we think, satisfy most persons, that at 
east three-fourths of his species ore mere varieties. In this opinion we are sup- 
ported by the authority of Scringe, who hceins to have studied the genus with great 
care in the mountains of Switzerland, ns well as in a state of cultivation, and whose 
testimony to the great amount of variation in all parts of the flower is quite in ac- 
cordance with what wc liu\e observed m the Indian species. The characters of the 
species are diflicult to express in words with precision, as they are chiefly derived 
from variations m the shape of the posterior sepal or helmet, and of the petals, 
which are very irregular. 

The roots of certain species of this genus constitute the celebrated Bikh poison 
of the Himalaya. The result of our inquiries into this interesting subject has been, 
that no individual species is particularly prized, but that several yield this virulent 
poison. The degree of virulence varies greatly according to the soil, exposure, cli- 
mate, and altitude, at which the plant grows, — to such a degree indeed, that we have 
grounds for believing that the same species which is noleu tly deleterious in humid 
shaded localities, is all but iuert in drier, loftier, colder, and more sunny places. That 
this is no anomaly in the vegetable kingdom is notorious to persons familiar with 
the influence of external causos ou the development of medicinal properties in the 
llemp and Poppy. So far a* our experieuoe goes, A. Nape Has, ferox , pal mat urn. 
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and luridum are all extensively nsod as Bikh, and are indiscriminately called by that 
name throughout the Himalaya. We have not detected any characters by which 
the dried root® of these specie® can be specifically recognised, nor do we believe that 
any such exist. Their form and sixe see in to depend on local circumstances, and 
their colour on the mode of drying. With regard to native information, upon 
which so much stress is laid, our experience has proved it to bo utterly worthless so 
far as regards the discrimination of the species of Aconite , even the most intelligent 
hill-men have no exact knowledge on the subject. 

X. A. Lycoctonxun (L. Sp. 753); foliis pnliuntis, rneemis laxis 
paniculatis, floribus violaceis vcl ochroleucis, casside conica vel cylin- 
drncca, petalorum ungue recto fiiifortni, calcarc elongato cylindrico un- 
ciuato vel contorto, folliculis 3 divaricatis, seiuinibns transversim pli- 
cato-rugosis. — DC. Prod. i. 57; LedeO. FI. Boss. i. 6G. A. lneve, 
Hoyle! JU. 5G. 

IIab. In Himalaya oceidentali teniperala, alt. 7-10,000 ped.: Kash- 
miri Cliamba! Kanawer! Kumaon ! — (FI. Aug. Sept.) (t?. v.) 

Dibtuib. Europa! (exel. Britanuin); Asia tempera ta 1 

lle> ha data, folioso, saipius glabra, sed lntcrduui pubcsccns vcl ctiura tomentosa, 
pamculatim ramosa. Fol/a dmm G-l 0-poll., rotundato-remformia, ultra medium pal- 
matiiu 7-- ( d-tida, lobis runout o-uvatis trilobis ct argute ineisis, superiora Brasilia, 
5-3-partita. segment is oblongis grossc ineisis \el mdivisis. Iiacemt elongnti, ax ilia res, 
Intorale# ct ternmiales, pubemli vcl toincntosi , bractcis liuean-lnneeolatis mimitis. 
Flores lluvidi, oehroleuei \cl palbde violacci, magnitudmc valde varii, puberuli. CasSis 
dorso cylmdracea vel suhromcn, aiitice m rostium brevo porrerta. Feiala longe un- 
guiculata, unguc filiformi crceto, npicc m saeeum dilutato, culcarc cylindrico recurvo 
uncinato vcl subcontorto apiec ubtuso, labcllo oblongo emurgmato. Ovaria 3, gla- 
bra vcl pubescent ia. Full milt $-ih>11. 

A well marked and widely diffused species, varying much in the size and shape of 
the helmet, and in the degree of curvature of the spur of the petals, which is either 
at oucc abruptly rcficxcd and convolute, or straight with a recurved tip. The latter 
shn]>e is that assigned by authors to A. art eul ale, MiHir, or A. ochroleuruni , Willd., 
while the former is ascribed lo the true A I/yroctonnm In both, we find the shape 
of the spur very variable, as also in the Indian plant , which is identical in general 
appearance with the northern forms of A. hycoclunutn , except that it is usually 
somewhat smalhr-llowend. 

2. A. luriduxn (ll.f. ct T.) ; foliis palmatim 5-fidis, raccmo laxius- 
culo simplici, floribus sordidc rubicuudis, casside po&tice gibbosa hetni- 
sphcerica antice late et obtuse ro9trata, petalorum ungue erecto brevi 
lato, cucullo horizontali maxirno, caloare brevi lato obtunissimo, folli- 
culis 3-5 erectis, semmibus triquetris lanibus. 

IIab. In Sikkim intcriori, alt. 14,000 ped.! (ad Tankra ct Chola). — 
(FI. Aug.) (v. r.) 

Radix fusiformis Vaults crectns, 2-3-pcdalis, paucifohatUB, puberulus. Folia ra- 
dical™ lougc petiolnta, pet. fore pedahbus, ntrinque adpressc pubcrula, ultra medium 
5-fida, lobis cuneato-ovatis grossc crcuato-deutatis , cavhna 5-3-portita, argute in- 
eiso-dentata ; Jloraha bract vie form i a, tndcutata, laneeolala vel linearia. J Hacemu* 
simplex, ^-1-pedalia. Fedicellt bractcis et floribus plcruwquc breviorcs, mfenores 
mterdum remoti, clongati, 2-3-bracteolati Sepala fulvo-tomentosn. Cassis long. 
| poll , gibbere i poll, alto fere bemisphicrico. Fetal a ungue crecto } poll, lato ca- 
naliculalo, labcllo apicem versus porrccto, cmarginato. Orana glabra vel pilosa. 

This species is very distinct from any hitherto described in the form of the hel- 
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met, which i« dome-shaped behind, with a very broad high arched projection. The 
petals resemble a hammer with a very short handle. 

3. A* palmatrun (Don, Prod. 196) ; pnnicula pauciflora, floribua 
viridi-cmruleis, casside convcxa fornicata, petalorum ungue anguste 
lineari incurvo apice in cucullura globosum ecalcaratum dilatato, folli* 
culis 5 crectis ghibris, semiuibus transversim plicato-rugosis. — Wall. 
Cat. 4723! Jloyte, III. 56. 

Hab. In Iliranlaya tcraperata: Nipnl ad Gossain Than, Wall.! 
Sikkim, in monte Tonglo, alt. 10,000 ped.! (FI. Jun. Jul.) — («. t>.) 

Caulis erretus, simpler, 2-3-pedalis, foliosus, glaber, panicula subramosa paaci- 
flora. folia longe potiolata, glabra, (liain. 4-0-poll., circumscriptione rotimdata, basi 
cordata, siiiu latissirno, ultra medium palmatim 5-lida, lobis enneato-ovatis grosse 
inciso-lobalis ; Jloralia similia, minora. Flores in ramis clougatis subsolitarii, fero 
pollicarc9. Cassis convexa, altitudine longitudincm excedente, breviter rostrata 
Folliculi 1-H-pollicares. 

4. A. variegatum (L. Sp. 751); ramis flexuosia, racemis laxis 
paucifloris, llorilius viridesceutibus vel cwruleis, casside altissime forni- 
cata, petalorum ungue recto, calcarc adscendcntc reflexo, ovariis 5, semi- 
nibus transversim plicatis. — DC. Prod. i. 59 ; Ledeb. PI. Ross. i. 08. 

IIab. In Himalaya oricntali: Sikkim in vallc Lachung, alt. 9000 
ped.! — (FI. Sept.) (t?. v?.) 

Distrib. Europ. nustr, ! Caucasus ! 

Tlerba gracilis, debilia, ramis clongatis flexunsis uno seandentibus glnbris vcl ad- 
presse puberulis. Folia 2-4 -poll iearm, profunde palmatim 5 -tide vel -partita, seg- 
nicutis cuuento-ovatis ineiso-deutatis , floraha similia sed miuortt et ultius inci&a. 
Pam raid divarieato-ramosn. Flores j-l-polliearcs. Cassis anticc abrupte rostrata. 
Omricr glabra. 

The occurrence of u species only known as a native of Europe and western Asia in 
the interior of Sikkim, without uuy known intermediate station, is very remarkable; 
but the Sikkim specimens agree so exactly with tin* species to which wc have referred 
them, that the identity of the two cannot be doubted Our specimens, however, 
are not numerous, and are in flower only They were all obtained in one locality, 
and the species was not observed m any other part of Sikkim. This may, however, 
perhaps be ascribed to its slender subseandent habit, rather than to its rarity. It 
will probably be found to be a native of Western China, and to extend thence to 
Eastern Siberia, where a very binnlar species (J volubile , rail.) appears to bo 
common. 

5. A. ferox (Wall, in Ser. Mus. Hclv. i. 160, non Flant. As. liar, 
l. 41); foliis ovaiibus 5-fidis, rneemo tenninali nuiltifloro basi coruposito, 
floribus sordidc cmruleia, casside altc fornicata acute ct breviter rostrata, 
petalorum unguo incurvo-filiforini, calcare recurvo obtuso, folh'culis 
5 erectis pubcsccntibus, semiuibus triquetris dorso transversim mcm- 
branacco-plicatis. — DC. Prod . i- G i ; Wall. Cal. 4721, B! C! D! (non 
A, neo Plant. Mint. Rar . t. 41 quoad iconem). A. virosum, Don , 
Prod. 196. 

IIab. In Himalaya intcriori temperata, alt. 10-14,000 ped. : Garh- 
wal! Kurnaon! Nipal! Sikkim! (FI. Jul. Aug.)- -(o. v.) 

Vaults erectus, 8-6-pedalis, foliosus, molliter pubescens. Folia eirenruscriptiooe 
ovalia, basi oordaU, utnnque pubeaceutia et subtiw ad nervos pilosa, rarius subglabra, 
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4-5-pollicaro, palmatim 5-fida, lobis ovalibus vel oblongia basi enneatia, superne pin- 
natifide inciaw et gross® dentatis ; floralia conformia, minora, suprcma triflda vel 
lineari-lanceolata. Far emus termiualis, same podolis, biu>i composites; pedtcel/i 
longi, floriferi patentee, fhirtiferi paten tes vel erocti, bracteoli* pluribus alternis mu- 
ni ti, apice dilatati. Fiores ultra-pollicarca. Sepal a ext us fulvo-pnbeaoeuiia. P«r- 
tala ungue longo incnrvo superne iu saccum magnum inflatum dilatata, calcare re** 
ourvo obtuso, labello clongato oblongo apice retuso. Ft l amenta pilosa. Ovaria 
plerumqnc 5, dense villose. 

As this is the best known and most extensively distributed Bikh. or poisonons 
Aconite, of the Himalaya, it appears desirable to retain for it l)r. Wallich's original 
name, notwithstanding that he has confused with it certain states of the next 
speeies, one of which he has figured in the ‘ Plantrc Asiatics ltariores/ As the de- 
scriptions given by Scringe, De Candolle, and Don apply ehicily, if not entirely, to 
this species, there is much less ineonvcnicucc in retaining than there would he in 
changing the name. 

6. A* Napellns (L. Sp. 751) ; foliis multifidis, raeemo denso vel 
laxo terminali interdum has! composito (in alpiuis pnueifloro), floribus 
caTulcis, cassidc hemisphiurica sensirn in rostrum breve producta, pc- 
talorum ungue incurve filiformi, calcare brevi obtuso interdum brevis- 
simo, follioulis 3-5 erectis (in plant a Indira 5 tomentosis), seminibus 
triquetris lscvibus. — tiering t, Mhs. Jleh, i. 152 ; DC. Prod. i. 62 ; Tor- 
reg ei Gray , Ft. N. Am. i. 84; Jjttfeb. FI. I loss. i. 60. A. dissectum, 
Don , Prod. 197; Wall. Cat. *1721! Hoyle! III. 56, A. ferox, Wall. 
Cal. 4721 A! ( non 11, 0, I)), Plant. As. Par. t. 41, A. delphinifo- 
lium, Fetch. ; Ledeb. PL Ross. i. 70. A. multifidum, Roylel III. 56. 

Plant a polymorplin, foriuie IndicR” sequentos: — 

1. Caule erecto basi glnbro superne toinentoso, foliis palmatim 
partitis, segraentis inciso-pimiatifldis, lobis linearibus, raeemo simplici 
denso vel laxiusculo. — A. dissectum, Don. A. ferox, Wall A. c. 

2 Caule liuuiili diiluso basi glnbro superne pubeseente, foliis 
linenn-inultifidis, raeemo pauei floro, floribus longe pedicellatis. — A, 
multifidum, Hoyle! 

3. Caule humili foliisque ndpresse puherults, foliis rotundnto-re- 
niformibus palmatim 5-lobis, lobis obtuse inoiso-cmiatis. — A. delphi- 
nifolium y, Ledeb. A. rotundifolium, Kar. et Kir. in D j d. PI. Ross. 
i. 740? 

IIab. In Himalaya iutcriori alpina, alt. 10-16,000 pcd.: a Oilgit, 
Winterbottomi usque ad Nipal, Wall.! et Sikkim! — (FI. Jul.-Sept.) 
(d. v.) 

Distrib. Europa australis t Asia et America teinperata et arc- 
tica ! 

1. Canlut ercetuB, 2-8 -pedal t», simplex, foliosus, glaber, apice tomeuto brevi fulvo 
pilosns. Folia glabra, 3-G-pollicanu, trisorta vfl pedatim 5-partita, segmentis in- 
ciso-pinnatifidis, lobis divarieatis linearibus acutis llacemus terminalm, densus ved 
(m spec. et ic ’Wallichuuns) laxun, pcdurllis slneto-ereetis. Braete & trifidae vel 
lanceolate, Flores 1-poll. Sepala extus puberula Vet ala ungue longo iucurvo, 
aaceo parvo, calcare brevi obtuso subreeurvo, labello inflexo irquilongo. 

2. Cauhs diffusus, J 1-pedalis. Fol/a radicalta 1-2-poUioaria, rotundato-roni- 
formia, ad basin 5-partita, lobis inciso-multifidis ; cauhna pauca, linear i-multifida ; 
JhmHa. tnflda vel linearia Floret ultra-pollieares, in sumrno caule 8-5, cterulei , 

I 
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ptiioli elongati seepe bipollicaros. Cassis elongate, minus fomicata, quam is 
forma typica. Petal* long© unguiculata, cal care brcvissimo obtuso, labellum non 
coqtxacs. 

8. Caulii adsoendeus vel prostratua, 3-12-pollicaris, Folia radicaha uumeroaa, 
longe petiolata, reniformia, diam. 1— 2-j>oll., ultra medium 5-fida, segmentis rotnn- 
dato-trilobis vel obtuse tridentatis ; cauhna sessilia, palmatim B -partite. Flores fere 
prions, sepalis stepe longins persisteutibus 

This is at once the most widely diffused aud the most variable Aconite, being ex- 
tremely abundant in terajujratc Europe, Asia, and America, in mountain pastures, 
and asoending into the alpine regiou In America and Asia it is found abundantly, 
even on the borders of the arctic zone. At low elevations it is very laxuriant : 
and as it grows generally in rich soil near villages or the huts of the mountain shep- 
herds, it sports to a great extent. At high elevations it becomes very Rraall, and 
assumes many forms, which, considered per sc, would at once be regarded as speci- 
fically distinct, but which, when traced by the assistance of numerous Buites of spe- 
cimens, ore found to present no well -defined characters. 

To the Indian botanist who has not had an opportunity of observing the amount 
of variation to which this species is subject in different parts of the world, or of 
studying extensive suites of specimens in a dried Btate, the association of all these 
varied forms under one specific name will doubtless appear at first sight very sur- 
prising. The Himalayan forniR, however, are quite similar to those of other coun- 
tries. The smaller ulpme states are the same os those of Siberia and North America, 
aud some of the larger specimens are strikingly like Pyrenean and Spanish specimens, 
which exhibit a very peculiar facies, but which even Hoissier docs not consider spe- 
cifically distinct. 

Though this plant yields a part of the Bikh poison of the Himalaya, yd we are 
informed by our friend Colonel Munro that the roots of the alpine form arc eaten 
by the hill -men of Kanawer as a pleasaut tonic, under the same name ( Atees ) as 
those of the uext species. 

7. A. heterophyllum (Wall. Cat. 4722 ’); foliis vix lobatis, ra- 
ceino multifloro simplici, llonbus ocliroleucis vel ctvruleis, potatorum 
cucullo coaloarato, folliculis 5 crectis, semiinbus argute triejuctris ltevi- 
bu9. — Hoyle! Ill, 50. t, 13. A. corilatum, Jloylv! Ill 50. A. Atees, 
Foyle, Journ. As, Foe. i. 459 (cx ipso auctorc). 

Hab. In Himalaya occidental! temperata, alt. 8-13,000 pcd.: I)ra9 
et Kashmir! Simla! Kunuion! — (FI. Sept. Oct.) (o. v.) 

Radi* fusifonnis, pcrpcudirularis. Caul is croctus, foliosus, simplex vel ramosns, 
1-3-pednlis, glubor, superne velutino-pubeseeus. Folia radicaha petiolata, rotundato- 
reniformia vel cordata, obscure 5-loba, grosse duplicate luciso-crcimta vel dentata 
glabra, cauliua late cordata, brevMsiinc petiolata vel ninplexicauha, floralia oblonga 
vel lauceolata Raccmi latcrnlcs et ternnnule*. luultitTon, laxi vel densi. Pedicel h 
erecti, fioribus icqualcs vel longiores Bract col# 2-3, submembraiioccie, ovate* vel 
oblongie, nltcrmv. Flores ultra-pollicarcs, ochroleuci, purjmreo-venoxi, vel lade 
cocrulei. Sepal a evtus pubcrula; cassis oomexa, navicularis , lateralia oblique ovalia, 
antica sinuosa, lanccolato. Telala ungue late liueori subincurvo, apice iu cucullum 
subglobosuni obtusum uifiatum ecalcaratum dilatata. Otuiria 5, pubcsccntia. Follt- 
euh | poll, lougi, puberuli, erecti. 

According to Dr. Hoyle, the roots of this plant arc employed m Indian Materia 
Medica aa a tonic, under the name of Atees. 


18. CIM1C1FU G A, L. 

Sepala 4-8, regularia, elliptica. Petala 8-5, rarins nulla, forma 
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yarn. Ovaria 1-8. FoUiculi. totidcm. Semina ala aoariosa laoera cir- 
cumdata. — Herbs perennes , foliis bi-tri-tematim tectis, floribua racemom. 

One Boat Europe and Siberian and two or three North American specie* consti- 
tute the whole of the genus, which is distinguished from Aclaa by the dehiscent fruit 
only, as in one of the American species the ovary is solitary. 

1. C. feetida (L. Syst. Nat. ed. 12. 659) ; foliolis ovatis lanceola- 
tisvc, pektlis 2-4 cmnrginatis vei bifidis, ovariis 4-8. — Ledeb. FI. Rom. 
L 72. C. frigida, Boyle! III. 57. Aetata Cimieifuga, L. ; DC \ Prod. 
i. 64. A. frigida, Wall. Cat. 4725 ! Actinospora frigida, Fisch. et 
Meyer. 

IIab. In sylvis Himalaya* temperatu*, alt. 7-12,000 ped.: Kashmir, 
Jacqnmon t f Boyle ! Nipal, Wall. 1 Sikkim! Bhotau, Griffith! — (FL 
Jul.) (p. t>.) 

Distrib. Europa orient.! ot Sibiria! 

llerbn cluta, follow, subglubru, apire fcmigincu-tomcntosa. Folia teruatira vel 
quiiuitnu 2-3-pmuuti*ectu, foliolis J£~3-poll sublm* ad uervos pubescent ihus vel 
bubglabiis grossc me^o-sernitis Harem i smiplices vel panienlam snnpliciter rnmo- 
wim donga tain hicjh* pcdalcm fonnuutcb. Fiona parvi, flnveseeutes l'clafa forma 
vulde varia, subaaceata, ct fore Integra, vel plaunwula i-biloba, lobis apiee ineros- 
sutis Foil truli £-pollienrt s, brcvitcr vel longe pedicellnti. 

The form of the petuk \nius much, as well as the length of the pedicel of the 
fruit and the shape of the leaflets ; nor can we find any character to distinguish the 
Indiun plant fiom the common North Asiatic species. (' Americana is also very 
closely allied, but diflers in having much more elongated racemes and longer palcr- 
coloured seeds 


19. ACTiEA, L. 

Sepala 4-5, rcgularia, olliptica. Pet ala oblonga vel linearia, 4-5 
vel plura. Ovarium aolitarium, oblongum, stiginntc aebsili poltato. 
Fructun indehiscens, baciatus, polyspcrmus. — Herb iv perennes, foliis 5i- 
tri-lvruutim seel t ft, tlorilms a l hi (lift raceumis. 

Two specie*, one common m the tempi rate parts of the northern hemisphere and 
m the llimnlaja, the oilier confined to America (and perhaps not really distinct), cou- 
stitnte the whole of tins genus. 

1. A. spicata (L. Sp. 722); foliolis ovato- vel oblongo-lanceokdis 
inciso-serratis, racemo simplici, pcdieellis filiformibus. — DC. Prod. i. 
65; l*deb. FI. Bosk i. 71. A. braebypotala, J)C. Prod. i. 65 (eject, 
ear. 8). A. rubra, Jligeluw ; Torrey et Cray, FI. M. Jut. i. 85. A. 
arguta, Nuttall; Torrey el Gray! l.c. A acuminata, Wall. Cut. 4726! 
Boyle ! III. 57. 

Hab. In Himalaya* tempernUc sylvis Mnrri, Fleming ! Kashmir! 
Kumnon ! Bhutan, Griffith! — (FI. Mai. Jun.) ( v . r.) 

Distrib. Europa f Asia! et America! temp. 

Cauhs ereetus bipedalis, basi squamosus, opbyllus. Folia pedalia, decoin posita, 
foliolis 1£- 2 £«poll lean bus. liacnmis tertniuahs, 1-3-pollicaris. Dacca elliptic® vd 
subglobowe. 

The thick fleshy peduncles aud petioles arc probably sutfleieut to distinguish A. 
alba of Bigelow ; but the other supposed species are unquestionably identical, the co- 
lour of the fruit alone appearing to vary. 
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Tribus Y. PjsoiiiEiE. 

Sepala persistentia, herbacea, sestivationc imbricata. Petala plana. 
Anther# denmra tortiles. Ovaria 2-5, multiovulata, disco carnoso 
cincta. Follieuli totidem. Semina magna, albumine carnoso. 

20. PJEONXA, L. 

Sepala persistentia, herbncea. Petala 5-10. Ovaria 2-5. 1 Col- 

liculi ovati, polyspernti. Semina subglobosa. — Ilcrbee erect<e> foliis 
pinnatim decompos'd ts, fiorUbus conspicuis soli tar Us purpureis tel a litis. 

Natives of Europe and Northern Asia, and of North America west of the Itocky 
Mountains, growing in mountain woods and pastures. The species have been much 
cultivated, and flori cultural botanists have devoted much labour to the discrimination 
of many supposed species, chiefly of garden origin. Specimens in herbaria are often 
very imperfect, but we observe that authors readily admit glabrous-leaved varieties 
of the pubcscent-lenved spet ies (a character on which Dc Candolle divides the genus 
into two sections), and that glabrous and densely tomentosc fruited plants are not 
considered specifically distinguishable. We are inclined to believe that all the crect- 
fruited herbaceous forms lielong to one species, as we can sec no distinctions m the 
shape of the leaves sufficient to distinguish from one another P. officinalis and P. 
prregnna. Wc have not had an opportunity of scciug fruiting specimens of P. ano- 
mala, L., the common Siberian species, which is undistiuguishabie in the herbarium 
in a flowering state, but is characterized by the spreading carpels. 

1. P. officinalis (L. Sp. 7 + 7); hcrbncca, foliis biternatim sectis, 
foliolis incisis, lobis oblongis laucrolatisvc ncutis, folliculis 1-3 orectis 
tomeutosis vel glabris. — DC. Sysl. i. 339, Prod. i. 05. 1\ peregrinn, 

DC. Prod. i. 66. P. intermedin, (\ A. Meyer in Led. FI. Alt. ii. 277 ; 
Led. FI. Ross. i. 74. 1\ Ernodi, Wall. Cat 4727 ! Boyle! 111. 57. 

Hab. In Himalaya occidcntali temperntn interior!, alt. 5-10,000 
ped.: a Kashmir! ad Kumaon 1 — (VI. Mai.) (r. r) 

Distrib. Europa australis 1 Sibiria Altaical 

JTerba crectu, 1-2-pcdnlis, glabra. Folia G-12-polI , sold us pallida, glabra vel 
pubesoentia. Flotes albi iosei vel purpurci (m Indicis albi), extus braeteis 2-8 
calyci adpressis foliaccis lanceolate Sepala ovalia \el rot undata, 2-3 c\t apice in 
oppeudieem fohaccam luuceolatam expausa Discus parvus annularis ovnrm cuigens 
Ovaria dense tomento^ vel glabra. 

Himalayan spmtnens of tin* species arc not distinguishable from those of Europe 
and Sibeim The pubescence of the fruit is of no value as a character, for among 
the few Indian specimens in fruit before us, that of Jacquemont is quite glabrous, 
while Mqjor Madden's is densely stngosc. 


11. DILLENlACEiE. 

Sepala 5, persistentia, aestivation e imbricata (quincuncialia), rarius 
pluriserialia. Petala 5, decidua, mstivatione imbricata, tuuim stepe 
exterins. Stamina hypogyna, pluriserialia, iudefmita. Anther# basi- 
fixso, introrsa? vel laterales, rarius extrorase, biloculares, lougitudinaliter 
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vel pom 2 apicalibus debiscentes. Ovaria discirta vel in axi mediante 
eolurona ccntrali coheercntia, unilocularia (rarius solitaria) intus vel 
basi ovulifera. Styli discreti, terminates. CarptUa dchiscentia follicu- 
laria, vel subbaccata iudchiscentiu. Semina 1 vel plura, arillata, testa 
Crustacea granulata vel canccllata, rhaplii brevi, ampbitropa. Embryo 
minutus, hilo proximus. Albumen car nosum. — Arborcs, frutices, vet 
lierbse, intei'dum scandenttss. Folia a Item a, decidua vel persistentia . 
Petioli basi dilatati vel sttpulis admit is ctio decide is muniti . 

This Order, which in usually placed next to Jhi a uti enlace#, is undoubtedly very 
uearly allied to that Order, as well as to Maynoliace#, but has also a marked rela- 
tionship to some Orders which are generally placed at a considerable distance, being 
connected both with TernA r Inina cc# and Fncace# by means of Sanrauja, which, 
though referred bv most botanists to the founei of these Orders, is by Lind lev and 
Plant-lion considered nu umloubti'd member ot the present family "We shall have an 
opportunity of entering fully into the question of these curious affinities when we 
describe the genus Smnauja, which, on account of its synoarpous fruit, we propose 
to place in or near Ternstxmnace <t. 

The species of Ihllentan # arc either tropical or Australian The latter country 
proktibl) contains the largest piut of tin* Order, in the sltajic of small herbaceous 
plants or under- sli rubs, sometimes climbing No species are found beyond the tropics 
m America, but in the eastern hciuiHphup a few stragglers extend as fur as the base 
of the Himalaya, and into southern (’lima. 

Tribus I. Delink.*:, 1)0. 

Stamina superne dilatata, antheris icmotis oblitjuis divaricatis. 

3. DELIMA, L,, DC. 

Traehytclia, DC Syst i. 410, Prod l. 70 licontoglossuni, llancc tn Wafp Aim 
li 18. in. 812 

Flores licrmaphroditi Sepal a 5. Petal a 4-5. Stamina iudcfmitu. 
Ovarium sobtarnun, deprcsso-subglobosinn, in sly luru subulutum nt- 
tenuntnm; otula 2-3 e basi ndsccmlcntia. Pol lieu l us ovalis, ungulo 
mteriori deliibcctib. Semen solitarimn, arillo cupubformi dentumlato 
cmctuni. — T'rutex sraudens sanucnlosus, folus asper rinds, iloribus in 
panic u las tern/ mates disposals alb/s 

Tropical climbing shrubs, all Imf om Amincuu 

1. D. sannentosa (L. Sp 730) — Harm. FI. hid. 322. i. 37./. 3 ; 
J)C. Prod i. 09 ; If 'all. Cat. 0032 ! Hot . May. 30.78 * JIoo/c. el Am. 
Hot . Beech.; Benlh. Fete Jottr/t. Hot iii. 250. I). intermedia, lSlumc 

Bijd. 4 ; Hassle. FI. Jar. Bar. 170 A ct a*a nspera, Lour. Ft. Coch. ed. 
Willd. i. 405. Tctracera barmen tosa, /Fit Id.; lloxb. FI. Ind. ii. 045. 
Traehytclia Ad tea, DC. Frod. i. 70 Leontoglossum scabrum, liance , 
l. c. 

a. glabra ; fnictu glabro. 

0. hebecarpa ; fnictu pdoso. — 1). hebeenrpa, DC, Syst . i. 407, 
Prod. i. 70 ; Delm. lc. Set. t. 72 ; Wall. Cat. 6033 ! 
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Hab. In Zeylania! Malaya ! Ava ! Chittagong ! Silhetl et Assam!— 

(». «o 

Distbib. Java ! Ins. Philippin. ! China australis 1 

Folia obovata, ovali-oblonga vel late lanccolata, obtusa vel acuta, 2-5 poll, longs* 
1-2 lata, nervosa, nervis super uc exaratis subtus prominulis parallels numerosis, 
scaberrima et atrinquo cum ram is purer' adpresse pUosa, integra suberenata vel ser- 
rate, serraturis mucronatis. Funicula divaricato-ramosa, adpresse pilosa vel tomen- 
tosa, inultiflora, bine mde foiiosa. Floret diametro £-poll. Sepal a reflexa. 

A very variable and widely diffused plant. The hairy-fruitcd variety is well 
marked, but {lues not appear to possess any other character, nor to be distinguished 
in any way iu distribution or range. The shape of the leaves is very variable, those 
on barren shoots und on young plants being larger, more hairy, and more conspi- 
cuously serrated. According to Plarirlion (in Herb. Ilook.) the Liunaian specimen 
of D . sarmentosa has hairy fruit As the glabrous-fruitcd variety is common in 
China, there can be no reasonable doubt that Lourciro’s Artira is correctly referred 
here. His Calligonnw (l.e p. 41H, Trachyldla Calhgonnm , DC. Syst., Prod. i. 
70) is more doubtful, being described frurlu gemmo polyspeimo, which agrees with 
no Indian DtUetuacea. Indeed Lonreiro, in comparing hiH plant with Delima sar- 
meniosa of Burmann, expressly says that the fruit is very different. The Ftrtpu of 
Jlheedc (I tort. Mai. vii. t. 54), which is referred by Willdcuow to I) sarmentosa , 
but which l)c Candolle rejects under the name of JJ Finpu , ns too different m ap- 
pearance to be considered to belong to the present species, appears to us to be Vohj- 
gonum VJunense, L. If lthcede’s figure be compared with that of Burmanu (Fh Jnd. 
t. 30. f. 3) tho resemblance will, wc think, strike every one ltheede’s description 
is, however, very defective 


2 . TETRACERA, L. 

Flores hermaphroditi vel abortu poly garni. Sepal a 4-6 ; petala to- 
tidem. Stamina indefiuita. Ovaria 3-5, ovulis pluribus biscrialibus. 
Folliculi totidem, crustacei, nitidi, nngulo interiori dehiscentes. Se- 
mina 1-5, arillata. — Pru ticca scan dentes, vel rarius arborcs. Panicuko 
terminates, vel ramulos axil lares foliosos terminanles. 

Natives of tropical Asia, Africa, and America. Continental India north of Ma- 
laya possesses only two species, but in the islands of the Indian Archipelago they 
appear more numerous, and some of those described by Blume from Java may yet 
be fouud in tho Malayan Peninsula. T. Hegncana (Wall. Cat. 0630') is (as has 
been noted by M. Plaucbou m llcib Hook.) a Euphorbiaeeous plant. 

]. T. leevis (Vahl, Syinb. iii. 71); foliis glaberrimis superne ni- 
tidis nervis distantibus, sepalis intus sericeo-pilosis, folliculis 1-2- 
spermis. — Wall. Cat . 6627 » DC. Syst. i. 402, Prod. i. 68. T. Mala- 
barica, Lam. III. 485./. 1 ? T. Hheedei, DC. Syst. i. 402, Prod. i. 
68 ; W. et A. Prod. i. 5 ; l Fight, Ic. t. 70 ; Meed. Mai. v. t. 8. 

Hab. Zcylauia ! Malubaria ! Concan, Graham. — (v. 8.) 

Frutex scandens, ramis rigidis angulatis, corticc nitido cinereo. Folia oblouga vel 
lanccolata, utrinque augustata vel apiee abrupt e acuminata, integerrime vel remote et 
ineonspieue paucidentata, 3-5 poll, longa, 1-2 lata, nervis primordialibus utrinque 
5-0. Pamcuftr pauci- vel inultiflorec, glabrse, rarius parce strigoso-puberuhe. Brav- 
t voles ad ramilicationcs <parva\ linearcs. Sepala eiliata, extus glabra. Semina 1-2, 
nitida, arillo ineiso-laeero, seguientis late lanceolatis. 

The principal characters by which this species is distinguished from the next arc 
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its greater smoothness and narrower nearly entire leaves, and the number of seeds, 
in T. favti 1-2, in T. Assa generally more. We have not a sufficient number of 
specimens to enable ns to judge of the validity of these differences, but in any case 
Vahl's description applies to the present and not to the next species, as has been 
correctly observed by Wallich. Wight and Arnott, however, have referred it to 
T. Msa, considering that it must be the same as T. Malahamca of Lamarck, from 
whom he received his specimens. This is not quite conclusive, because Lamarck 
may have had both species before him. IJis figure certainly resembles T. Assn, but 
he represents only one to two seeds, and his description, in many points, seems ap- 
plicable to the peninsular plant, lie states that his specimens were from Sonncrat, 
who may have communicated to liim both species, as he collected in the Malayan 
Archipelago, as well os on the continent of India. 

2. T. Assa (DC. Syst. i. 402, Trod. i. 68); foliis superne glabris 
snbtus prmsertim ad liervos adpresse pilosis nervis approximate, sepalis 
utrinque glabris ciliatis, folliculis 3-5-spermis. — W. et A. Prod. i. 5 
(in adnot .); Wail. Cat. 6629. T. Malabarica, I jam. 111. t. 485,/. 1? 
T. dichotoma, Rl. Jiijd. 3. T. Irigyna, Roxb. Fi. bid. ii. 645. 

IIab. In Chittagong 1 et in Feninsula Malayana: adPcuangl Ma- 
lacca! Singapur! — (r. r.) 

Distuib. Java* Ins. Philipp. 1 

Frutex scandcns, eorticc fusoo vel pallido. Rami novrlli strigoso-pilosi, rarins 
glabrcHcentes. Fufta oblonga, utrinque acuta, remote serrato-deutata, 2{— 4 poll, 
longa, 1-2 lata, nervis prunordialibus 8-12. Panmihr 8-1 2 -Hone, sfrigoso-pilostr 
Semina atra, nitula. Aril Ins fimbnato-Iacerns, segmentis liliformibus semen super- 
anti bus. 

PC. says that there is no arillus, but his specimens probably bad onlj abortive 
seeds. Roxburgh describes it as orange-coloured wool. 

3. T. Euryandra (Vahl, Symb. iii. 71); foliis ovalibns vel ob- 
longis crasse corincois supra lucidis subtus scabridis domum glabris, 
sepalis ovalibns extus pubeseentibus — DC. Si/nl. i. 402, Prod. i. 68 ; 
Roxb. Fi. bid. ii. 016. T. lucida, Wall. Cat. 6631 1 

IIab. In insula Singapur, Wall. f — (r. s.) 

Distuib. In Moluccis ct Nova Caledonia. 

Ramvh volubilos, glabri, juniorcs pilis scabris asperi ; partes novel! re eincreo-to- 
mentosu' Folia 3 poll, longa, l|-2 luta, pctiolo 1-poll., integerrima vel remote den- 
ticulate, subtus pallida, secus nervos pubeseentia. Panieulir terminales, foliosai, 
mnltifiorte. Sepala 5. Pel ala 3, oblonga. Fulhruh 3, ovati, ltcves, Semina 2, 
nigra, arillo ample laciuiato eineta. 

Wc have not seen specimens of the New Caledonian plant, so that the identifica- 
tion is a little doubtful The description given by PC., however, agrees very w-ell 
w'ith Pr. Walhch’s plant, which is unfortunately only in bud Wo have therefore 
taken the character of the flower and fruit from PC 1 ., but the remainder of the de- 
scription represents the Indiau plant. 

4. T. macrophylla (Wall. Cat. 6628 !) ; foliis obovnto-oblongis 
utrinque scabris, pauicula elongnta multi flora, sepalis oblongis nervosis 
extus scabridis pubescent thus, folliculis monospennis. 

Hab. In Singapur, Wall.! — (t?. *.) 

Frutex verosimiliter scandcns. Ramuh beves, toraento scabrido fnlvo pubesccn- 
tes. Folia 5-8 poll, longa, 2^-4£ lata, petiolo {-poll., obtusa vel subtruncata, in- 
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terdum obtuse acuminata, margine subsinuata. Pamcula fructigera elongate, fere 
pedalis: ramuli 2-3-pollicarca, mnltiflori. Sepala | poll. Longa. Folliculi 1-4, 
aepala teqnantes, obovato-oblongi, argute rostrati, brunnei, nitidi. Semen aolitarium, 
nfcratum, ariilo oapuliformi fimbriato obliquo in sicco albido iuvolutum. 


Tribus II. Dilleniej®, DC. 

Filamenla apice non dilatata ; antlwra lincares, elongates. 

3. ACROTREMA, Jack. 

Sepala et petala 6. Stamina 16 vel plura, pluriserialia. FUamenta 
libera, erecta. Antlierm poris 2 tmninalibus dchiscentes. Ovaria 3, 
discrcta, 2- vel multiovulatu. Carpel ta intus dehiscentia ; semina mem- 
brariacoo-ariilata, testa crustaeoa caneellata. — Ilerbae perennantes sub- 
acaules, foliis magnin , floribua racemom flavin. 

This genus is remarkable as being the only herbaceous one among the tropical 
section of this family. It is very peculiar in habit, consisting of low, large-leaved, 
almost stemlcss plants, winch are natives of the southern parts of both pcuinsulas. 

§ 1. Folliculis polgspermis. 

1. A. Arnottianmn (Wight ! til. i. 9, l. 3) ; foliis obovatis basi 
lute cordatis, raccmis bractcis distichis ovutis douse imbricatis, pedicel- 
lis elongatis pntentim pilosis. — A. costal urn, IFall. Cat. 1117 B! A. 
Wiglitianum, Wall. Cat. 3669 ! ( non W. H A.) 

IIab. Malabar ct Courtalam, Wight! — (v. s.) 

Rhizoma deemnbens, lignosum, librillos emssos emittens. Folia e collo plura, 
obovata, argute dentata, basi conlata, 0—12 poll, louga, 3-4 lata, longe ciliata et 
utvinque pneseriim supra nervos pilis laxis tretn, erctcrum glabra. Petioli 1-3-pol- 
lieares, late alati, vaginantes. llacemi axillares vel in axilla folii delapsi, 2-4-polli- 
eares, bracteis ovatis, integris vel bilobis, mcmbrnnaccis, fuscis, laxe pilosis dcmimi 
fore glabris dense imbrieati. J Vedicelh 3-4-poUiearcs, cum calycibus laxe hirsuti. 
Sepala 6 hneas louga. 

2. A. tmiflorom (Hook.' Ic. Plant, t. 157); foliis obovato*ob- 
longis basi angustatis rotundatis, raccmis brevissimis, bractcis lanceo- 
latis dense imbricatis, pcdicellis elongatis adpresse pilosis. 

IIab. In Zeylania 1 montosis ! — ( v . s.) 

Rhizoma horizontal, elongatum, lignosum. Caul m abbrcviatus, foliosus. Folia 
4-8 poll, longa, 1-3 lata, dentioulata, superue iuter nervos et versus marginem longe 
pilosa, csetcrum glabra vel scabra, subtus pallida, seens nervos adpresse pilosa, repan - 
do-denticulata, juniora subplicata. Petioli 1-2-poll., anguste marginati, basi vagi- 
nanies. Racemi lateralcs in nxillis foliorum su|>erioi uin brevis&uni, simpbces vel a 
basi ramosi, bracteis oblougis vel lauccolatis integris vel bidcntatis tecti, dense ad- 
presse tomentosi. Pedicelh 1- 2-pollicares, cum calycibus pilis adpressis hirsuti 
Flores iis A. Amottuim dimidio miuorcs. 

A good deal like tho last, but easily distinguishable by its loss membranous leaves, 
which are more narrowed at the base, by its much shorter racemes, which are often 

S uite concealed by the sheathing bases of the leaves, and by the much smaller 
owers. There is an extensive series of specimens of this species in the Hookeriau 
Herbarium, from which we learn that it flowers in its first year, and that in yoaag 
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plants, before the rhizonw is developed, the leaves arc considerably smaller, propor- 
tionally narrower, more rugose, and sometimes bullate. 

3. A« lance olatram (Hook. 1c. Plant. sub t. 167); foliis anguste 
lanceolatis ncutis sinuato-deutatis distantcr nervosis superne glabris 
nitidis subtus ad nervos adpresse pilosis. 

IIab. In Zeylaniir moutibus tcinpcmtis, Wight l TIncaUea / — (t\ s.) 

Folta anguste spnthulata vel fere lmenria, 8-0 poll, longa, £ poll, lain, superne 
argute sinuato-deutata, dentibus glatulula apiculatis basin versus uugusdutu dentilma 
obtusioribus pet tolls abbieviatis, alatis. Ittjlore&centta A. untjtori. Podtcelli 1-2- 
jjollieares, luxe patentim pilosi 

This species is only known from a few very imperfect specimens m the Ilookeriau 
Herbarium : these appeal 1 to bo young plants, the rhizome being scarcely deve- 
loped. Theie are tiaces of an inflorescence like that of the last speeios, but no 
flowers in a state fit for examination. 

§ 2. Follicuhs 1-2 -spomut. 

4. A. costatnm (Jack, Mai. Misc., etin Hook. Hot. Misc. ii. 82); 
foliis obovatis basi sagittatis, rucemis scapiforimbus erectis lnxis, brac- 
teis luuoeolntis uou imbricatis, llonbus breviter pedicel) atis.* — // all . Cat . 
1117 A ! A. Wightianum, W. el A. Prod. i. G ; Wight! 111. i. 9. 

IIab. In Travnncor, Wight t; Malaya, ad Penang ct Siugupur, Jack! 
Wall!— (v. s.) 

Rhizoma liguosuui, sublionzonlalc Folta 4-0 polliees longa, £-2 lnla, dentato- 
serrata, scabra, superne seeiis cost am iulcr nervos el versus margiucs molliter pilosa, 
subtus pallida, sccus nei\os adpresse-pilosu. Pettoh brevissuni, aurieulnti, vagi- 
iianlcs. iSrapi (cum pedicclli* el enlyeibus) patentim piJosi, supra medium flonferi, 
pedireth bracleis duple longmres. Sepa/a ‘-p t >l)ieana. Stamina 15. Ovarui bi- 
ovulata, ovnlis axi liisertis collaternhbus adseendenlibus. 

The materials at the disposal of Wight and Arnott at the time of the publication 
of the Prodroiuus were so imperfect that thej did not discover that their specimens 
belonged to two difi'crent species. One speeinn u (helonguig to the piescut sjecies), 
whieli had good tlow'ers mid fruit, was employed tor the minis sis of the floweis given 
in the Prodiomus, but all the others belonged to A At noli tan ton, which ulone occurs 
in the Wallielnan IJerbanum, under the name of A. Ihghtianuin. l)r. Wight had, 
however, i clamed in lus own collection the spc< linen of rotation, along with one 
of those of A. Amotfiauvm , mid wlieu he had occasion to revet t to the subject for 
the ‘ Illustrations, ’ having acquired additional materials, he detected the diUeicnccs, 
which he has clearly indicated in that work. Dr Wight ha** also pointed out the 
probable identity of the A IViyhi tanum of the Prodiomii*» with A. east at tint. Jack; 
aud after a eompari&ou of the solitary specimen from 'linvaimor in the W iglilion 
Herbarium, with those of Jack and Walneh, we can find no tliflemiccs As the de- 
scription of A Wightianum in W A Prod., which must be considered the authority 
for the species, agrees in all essential points with A costal ton, the foimir nunic must 
necessarily he suppressed 


4. SCHUMACHERIA, Vnhl, Arnott. 

Sepala 5. Petal a 5. Stamina iudcfiuita, undatcrnlia, monndelphn, 
pluriseriaiia, filamentis in colmmmm brevein oblique cylindrical!! coalitis. 
Anthem subsessiles, liucari-obloiiga;, obtusa?, apicuiutse, bdoculures; 
loculis lateraliter dehiscentibus. Ooaria 3, dtscreta, dense pilosa, um- 

ic 
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ovnlata. Styli filiformi-subulati. Carpella indebiscentia. Semen 
erectum, subglobosum, basi arillatum, testa Crustacea. — Frutices scan- 
dentes, ramis rigidis jlemosis , foliis coriaceis conspicue penninerviis , spicis 
axillaribus vel terminalibus paniculatis , floribus sessilibus secundis bibrac - 
teolatis. 

An obscure and imperfectly described genus of VahVs, identified and characterized 
by Arnett in 1834. It appears to have more affinity with the Australian forms of 
the Order than any other tropical genus has. The specieB aro all natives of Ceylon, 
and require study in their native country to determine the amount of variation to 
which they are subject. 

1. S. angustifolia (II. f. ct T.) ; foliis oblongo-lanceolatis longe 
acuminatis serratis, spicis axillaribus foliis brevioribus. 

Hab. In Zcylania, Walker! Gardner! etc. — (v.s.) 

Rami juniorcs sericeo-incani. To ha basi rotundata vel angustnta, supeme glabra 
nitida, subtus prresertim nd nervos adpresse pilosa, 4-0 poll, lougn, 1-1 J- lata. Fe- 
tioli basi voginautes, ^-pollicares. Fantcuhe 1-2-pollicares, smiphces vel rarnosi. 

2. S. alnifolia (H.f. ct T ) ; foliis late ovalibus utrinque obtusis- 
simis sinuato-crenatis, spicis axillaribus rnmosis foliis diinidio brevi- 
oribus. 

Hab. In Zeylaimr montibus, Gardner! — (r. s.) 

Rami pilis ndpressis scabri . Folia crassa, coriacca, 4-6 poll, louga, 3-4 lata, su- 
perne glabra, subtus pubesccntia. 

3. S. castaneeefolia (Vahl, Act. llaln. vi. 122) ; foliis late ob- 
longis crenatis, pamrula torminali divaricnto-rnmosa multillora. — Am. 
in mn. N. Phil. Journ. xvi. 315 , Wight ! III. i. 9. t. 4. 

a. Vahlii (Arn. 1. c.); foliis utrinque aoutis. 

ft. Grahamii (Aril. 1. c.) ; foliis utrinque vel basi rotundatis. 

Hab. hi Zcylania ! — (v. s .) 

Rami jnniorct. iucani. Folia oblonga, forma admodum van a, breviter petiolata, 
4-6 poll, longa, 2-^-3^ lata; infciiora multo lrwjorn, mtcrclum fere pcdalia, crassa, 
supeme glabra, subtus ad uervos puberula. Fan teal a interdum foliosa. Flores mag- 
nitudino vaiii. 


5. WORMIA, Eottb. 

Capellin, Blume. 

Sepal a 5, coriacca. Petala 5. Stamina indefinita. Anther <* basi- 
fixre, linearcs, apice poris dchiscentos, omnes conforrncs, vel interiores 
elongatac, patontim recurva\ Ovarta 5-10, multiovulata, axi vix co- 
heerentia, stylis longis subulntis terminal a. Carpella demuin ad sutu- 
ram ventralcm, deliiscentin. Semina arillata, testa crustacca. — Arbores 
interdum excel see, floribus conspieuis , Jlavis , foliis penninerviis , stipulis 
petiolo adnatis , cito deciduis vel rarins persistent} bus. 

This geuu9 was founded by Rottboll in 1783, on a Ceylon plant. Dccandolle, 
in the Systema, united with this the Lemdia of l’oirct, founded on a Madagascar 

n ' nt, and added the Dillenia dental a of Thunberg as a third species, but with well- 
nded doubts as to the propriety of distinguishing it from Rottholl’s plant. The 



JPomUa.] 


FLORA INDIOA. 


67 


fourth and Just species is DC. Syst. Veg. is a New Holland plant, D. data of Brown. 
Of this we have seen no authentic specimen ; but a plant from Cape York collected 
by Mr. Margillivray during the voyage of the ‘Rattlesnake’ agrees perfectly with 
the description given by PC. It has, however, the inner stamens elongated and re- 
curved, as in many lYillenue, and iti the genus Capellia of Blumc, which is otherwise, 
both in habit and chaiactcr, identical with War nun. It appears therefore uuadvisable 
to retain this genus (lope! tux. Jack bail, indeed, some t line before the publication 
of the Bijdrngen, described Blume’s Capellia as a geuuine Wornaa , adopting the 
same view of the limits of the genus that we now do, and making its characters 
depend chiefly on the dehiscent fruit. We have, however, availed ourselves of the 
character indicated by Bliinie, as a means of dividing the genus Wounut. We have 
included provisionally in the genus several species which have hitherto been referred 
to Dillenia , but which have so entirely the aspect of the known species of Wormier, 
that in all probability they will be found, when better known, to be members of it. 
Except one Madagascar and one New Holland plant, the species are all tropical Indian. 

Sect. 1. Capellia, Blume. — Stamina intcriora longiora, pateatim 
recurva. 

1. W. excelsa (Jack, Mai. Mise. et in Hook. Comp. Hot. Mag. 
i. 221); foliis ovnlibus aculis dentieulutis, petiolis late marginatis, ra- 
oemis oppositiloliis clongatis multilloris. — Capellia multiflora, Blume , 
Bijdr. 5. —Cuming, No. 2d 5 8 ! 

11ab. In Peninsula Malayana ad Malacca ! et Singupur* — (r. 8.) 

Distrip. Java, Blume f 

Arhor excelsa. Folia 4-1 2-pollirana, in prtiolum 1-2-polliearem late marginatum 
senami aiurustula, glabia, subtus ad nervos sparse pilosa, jninora cum peduueulis et 
omnibus partibus liovcllis wepe tloccobo-toniciitosa. Havana simphccs, ranus sub- 
ramosi, folia icquantcs \el supernal e** , braeteie laneeolatte, eito decidute. Bedieelh 
ulterni, apice elavati, ^-1 poll. longi. Sepal a late ovalin, glabra. Bet ala late obo- 
vutn, bipollieariu. Stamina cxtcrioru il«iui, iuteiiora purpurea. Folltetdi 6-8, li- 
nean-oblongi. 

2. W. oblonga (Wall. Cat. 951 !) ; foliis ovali-oblongis integris 
vel obscure crcimtis, petiolis non marginatis, pcdunculis oppositifoliis 
2-5-floris paniculam tcrminalem lbnnantibus. 

IJab. In Peninsula Malayana: Penang, IP all.! Malacca, Griffith ! — 

(». ».) 

Arbor ^ Folia 4-8-poll., petiolo 1 J-pollican graeili bosi vix dilatato, glubra 
\td subtus ad nervos puberula. Havana lolia su permit os, llcxuosi, puberuli , jiedi- 
celli elavati, apiee pilost. Sepala ernssa, coriaeea, fere orbieularia, extus adpresse 
sericco-julosa. B alula late obovata, ultra 2 poll, longu. Ovaria 8-10, inultiovulata. 

Sect. 2. Euwormia.— Stamina anpiilonga. 

8. W, triquetra (Ifottb. Nov. Act. [fain. ii. 582. t. 3); foliis 
late ovalibus subtruncatis grosse repando-dentatis vel sinuatis, petiolis 
(nisi supremis) non marginatis, ramnis 5-6-floris folia suba'quantibus. 
— DC. Prod. i. 75. W. dentata, DC. Prod. i. 75; TP. et A. Prod . 
i. 7 in adnot. Dillonia dentata, Tkunb. in Linn. Tr. i. 201. t. 20. 

Hab. In Zcylania ! — ip. 8.) 

Arbor. Rami glabn, partes novellrr iuterdum tenuissimo iueanse, cito glabre- 
scentes. Folia glabra, conaeea, 5-8 polliccs louga, 4-5 lata, baBi rotundata, versus 
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apioera proftmdius sinuata. Petioli non dilatati , superae canaliculati, 2-8-pollicares. 
Macemi 6-pollicarea; pedicelli superne clavati, glabri, pollicares. Sepala ovalia, 
extus adpresse sericea. Petala 1-J-pollionria, obovata. Ooaria B. 

In this species, as in W. Madagascarienme nnd nlata, the lateral foliaceous pro- 
cesses on the petioles break off spontaneously, leaving a circular scar on the stem. 
On the petioles of the youngest leaves they are occasionally somewhat persistent, 
and at the apex of the branch there is a sheathing bract, (evidently a dilated petiole, 
os it occasionally has the larniuu developed,) m which the terminal bud is enclosed. 

4. "W. pulchella (Jack, Mai. Misc. et in Hook. Comp. Bot. Mag. 
i. 221) ; foliis obovatis obtuse mucronatis iutcgcrriinis, petiolis non 
marginatis, pedunculis unitioris. 

Hab. In Malaya ad Malacca, Griff.! — (v. s.) 

Distrib. Sumatra, Jack. 

Arbor humilis. Folia 4-5-pollicaria, petiolo fere pollieari, glabra, conacea Pe- 
dunculi oppositifolii, 1 ^-2-pollicares, ebructoali Sepal a late ovalia, glabra, polli- 
eanu. Fo/hruh 5. Stomna pauca, arillo rubro pulposo. 

Griffith’s specimens are very imperfect, but correspond in everything with Jack’s 
description. They aro not in fruit; we have therefore taken the chiracter of the 
seeds from the Comp. Bot. Mag Jaek describes the peduncles as axillary, but m 
Griffith’s specimens they are evidently leaf-opposed, nnd only appear axillary in 
consequence of several leaves growing close together towards the extremity of the 
branohlot. 

5. W, retusa (11. f. et T.); foliis obovatis sinuato-dentatis sub- 
truncatis ct returns, pedunculis opposit ifoliis l-3-llom — Dill, retusa, 
Thanh, in Linn. Tr. i. 200 t. 10; Lam. III. t. 402. /. 2; DC. Prod. 
i. 76 ; Wall. Cat. 6G25 ! W. et J. ' Prod. i. 6. 

11ab, lu Zeylania, Thunbenj. — ( v . 8.) 

Arbor , ramis glubris, jnnioribus puberulis. Folia 4-0-pollicana, i>etiolo l-l* -poll. 
Sepala ovalia, glabra. Petala obovata, polliearia Ovaria 5-C. 

6. W. bracteata (Il.f. (*t T.) ; foliis ovahbus vel obovatis crcnatis, 
pedunculis plurifloris folia non mqumitibus, pedicelli? bibracteolatis. — 
Dillenia bracteata, Wight f Ic. t. 358 . 

Hab. In montibus provincial Maisor, in regione “Balaghat” dicta. 
— Wight! (v. 8.) 

Arbor, cortice cinereo rugoso, ramulis partibusque novellis senceis. Folia ad 
apices ratnorum confcrta, 3-G poll, lunga, 1£— 3 lata, nervis obliquis crebns parallelis, 
saperne liuida glabra, subtus pallida, udpre.sse pubeseentin, demum fere glabra lla- 
cemi oppositifolii, bract e<e obovulo-spathulatie. Sepal a ovalia, dorse seneca. Pe- 
tala obovatu, 1} poll, longa. Ovana 5. Folhcuh totidem, membranacci. Semina 
obovata, anllo parvo coruoso. 

This appears a very distinct species. Probably Roxburgh’s Dillenia repanda 
is the same, but bis description is so imperfect thut the point cannot be deter- 
mined with certainty without the inspection of specimens. The locality assigned 
by Roxburgh to his plant is ilindostan, — thut is to say, probably the mountains of 
Behar, the vegetation of whieh is analogous to that of the hilly couutry of Maisor and 
the Dekhmi. 

7. W. Integra (Il.f. ct T.) ; foliis obovatis obtusis subintegris, 
pedunculis subsolitariis. — Dillenia integra, Thunherg in Linn. Tr. i. 199. 
t. 18; Lam. til. t . 492./. 1 ; DC. Prod. i. 76. 
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Hab. In Zeylauia, Thunberg. 

Arbor. Folia integerriraa vel a medio ad apieem obscure semdata, subspitha- 
maea, palmnm lata. Pctwli villosi, pollicares, eanahculati. Sepala obionga. Pe- 
tala obovnta, 1 J-pollicarin (ex icone Thuubcrg.). 

We have not seen anything like tins from Ceylon ; in general character it ap- 
proaches very closely to 7T. oblong a. Wall , but that belongs to the first section. 

6. DILLENIA, L. 

Sepala ct j Detain 5. Filament a tiliformia, pluriserialia ; anthera li- 
neares, exteriores ercctaj introrsce, interioros rccurvce extrorscc. Carpella 
5-20, indehiscentia, cum nxi centraii in pseud o-bncca in calyce per- 
sistente iuvolutam cohmmitia. Semina in pulpa gelatinosa nidulautia* 
cxarillata. — \rbores, foliis penninerviis , scepe maximis , floribus conspi - 
cut a , albis eel jlavis. 

The species of this genus arc all Indian, and mhubit the dense tropical forests 
among the mountains One species shuts the base of the Himalaya to 28° N. lat. 
Most of them flower before the expansion of the leaves, which are generally of great 
size, uud vaiy a good deal in shape. On this account the species are very difficult of 
discrimination, and it is possible that wo may have reduced their number too much. 
Wc believe, however, that it is much more advantageous to science to limit our lists 
to the species which are well known than to establish new species on insufficient 
grounds, and we must leave to botanists in India who may have an opportunity of 
observing these trees m their native forests or iu cultivation, the task of ascertaining 
the degree of \nmtiou to which they are subject, especially in size and shape of 
leaves, and in the length of the petiole 

Sect. 1. Eudillenia. — Flores albi. Semina margine pilosa. 

1. D. speciosa (Thunb. Linn. Tr. i. 200) ; foliis pctiolatis ob- 
longis vel lauceolatis acutis argute serratis, floribus coactancis solitariis 
maximis, carpellis vigiuti polyspermis. — Sm. Exot. Hot. t. 2, 3 ; 1)C. 
Prod. i. 70 ; Hum. in Linn. Tr. xv. 90 ; Roxb. FI. lnd. ii. 650 ; Wall. 
Oat. 913 exel. 67 W. et A ! Prod. i. 5 ; Wight! Ic. t. 823. I), ellip- 
tica, Thunb, Linn. Tr. i. 200 ; DC. Prod, i. 76. JD. Indica, L. Sp. 745. 
Syalita, Rheed. Mai. iii. t. 38, 39. 

II ab. In sylvis densis in regiombus montosis : Zeylauia! Malabar, 
Rheed., Wight ! Concan, Graham ; Orissa, Roxb.; Behar, McClelland! 
secus basin Himalaya* a Nipalia, Wall.! ad Assam ! in Silhet ! Chitta- 
gong ! Ava ! et per totam peniusulam Malaynnum, Griffith! — (FI. Jun. 
Jul.) (o. v.) 

Distrib. Per totam Indiam tropicam. 

Arbor medioeris, late comosn. Folia oblonga vel laneeolato ohlonga (arbornm 
juniorum busiu versus longe angustata), acuta vel abrupte acuminata, 8-10 poll, longa, 
8-4 lata, petiolo 1-2-poll , superue glabra, subfcuB od nervos cum petiolis subpilosa. 
Flores diametro 9-polhcores (Kerb ). Sepala fere rotnudata, crassissima, glabra. 
Petala late obovata. Antheuv lmeares, exteriores ereette, interiores flavse, patentes. 
Fructus calyce aucto inclusus, depresse subglobosus, diain. 3-poll., loculis carnosis circa 
axin crassunt carnosum dense vertieillatis, ibique inter se et cum placenta spongiosa 
partiin cohserentibus, eeeterum hberis , semmibus in axi numerosis compressis margin© 
qifis simplicibus inart iculatis villosis, testa crassa granulata. 
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A widely distributed plant, which is also much cultivated m the hotter parts of 
India as an ornamental tree. It is, we think, doubtful whether the Songium of 
Bumphins be meant for this species. It is at any rate so totally unlike, that it is not 
desirable to quote it. 

Sect. 2. Colbertia, Salisb., DC. — Flores flavi. Bernina glabra. 

2. D. ovata (Wall. Cat. 945!); foliis petiolatis ovatis raargine 
denticulatis superne glabriusculis vel ad nervos puberulis subtus cum 
petiolis fusco-tomentosis, pedunculis cosetaneis uuifioris oppositifoliis. 

IIaBv In insula Penang, Forter! — (v. s.) ✓ 

Folia 8 poll, longa, 5 lata, prtiolo 1-1^-pollicari. Flos (a spec, discretus super 
eandem chartam ailhus) majueculus. Sepala ovata, crasse coriacea, extus pube- 
scentia, scsquipollicaria. 

This is seemingly very distinct from any other known species, but the specimen 
iu the Walliehian Herbarium is very imperfect. 

3. D. aurea (Sm. Exot. Bot. ii. t. 92, 93) ; foliis petiolatis ovato- 

oblongis vel obovatis remote crenato-dentieulatis supra glabris subtus 
inolliter pubescent ibus, floribus ante folia enatis ramulos lateralcs breves 
terminantibus solitariis aureis. — DC. Prod. i. 70; Ham. in TAnn. Tr. 
xv. 101; IFall. Cal. 0024! I), oruatn, frail. Plant. As. Ear. i. 20. 

t. 23, Cat. 947 ! Colbertia obovntn, 111 nine? 

IIab. In sylvis densis secus basin Himalaya? Nipalensis, Ham..! et 
in Ava in provincm Martaban, secus ripas tluminum Attran ct Salucn, 
frail.! — (El. vere) (y. s.) 

Disirib. Java? 

Arhor exrelsa, ramis cinereis. Folia approximata, ppdalia, petiolo pollicari. Flores 
inagm, apeciosi, odorati (diam. 3 -4-poll., Wall., us J) speewsce paullo minores, ex 
Ham.). Pedunrulus m rnmo brevi tcrimnalis, pollieans, crassus, brarteis aliquot 
parvis. ovatis vulde deciduis prope basin mimitus. Sepal a glauca, dorso vilhs longis 
senceis nto dmduis vestita. Pctala obovata, bipolbcnna. Ovana 8-12. Fru ct us 
(cum calyee) magnit. I’omi miuons Semina plura, glabra. 

There can be little doubt that the descriptions of binith (or Ilardwicke), Hamilton, 
and Wnllich, ai*e all referable to one species, which will probably be found to extend 
throughout the jungles along the base of the eastern Himalaya, and of the central 
axis of the Malayan Peninsula. In the figure m ‘Exotic Botany* the styles are 
not well represented, but this is probably a mistake of the artist. 

4. D. ftcabrella (Roxb. llort. Bong. 43, FI. Ind. ii. 613); foliis 
petiolatis ovali-oblongis deutieulatis utrinque seabrido-pilosis subtus 
piillidis, floribus ante folia enatis secus ramos ad cicatrices foliorura 
delapsorum fasciculatis, pedicellis 2-3-bracteolatis, cavpellis 5-7. — 
Wall. PI. As. liar. i. 20. t. 22, Cat. 944 A ! et B! {ejccl. folio mag no, 
quod verosimiliter ad D. auream referendum est). D. pilo9a, Ham.! in 
Linn. Tr. xv. 102, non lloxb. Colbertia scabrella, Don, Prod. Nep. 
226. 

IIab. In sylvis densis Assam ! et Silliet ! — (r. v.) 

Arbor 30-40-pedalis, ramosa. Folia 6-10 poll longa, 4-6 lata-, petiolo -|-1- 
poli., pubescente, basi dilatato, semiamplexicauli Flores suaveolentes, diam. sesqui- 
poUioares ; pedicelli gtepius terni, tuberculo insidentes, bipollicarcs ; bracteolse ob* 
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long®, spans vel oppofit*, interdum persistentes. Carpella 5—7* circa axin camo- 
sum verticillata, semma pauca gerentia. Tesla glabra, graimlata. 

5* D. floribunda (H.f. et T.) ; foliis late ovnlibus petiolatis mar- 
gine fere intcgris supra glubris subtus ad nervos adprcsse puberulis, 
floribus ante folia enatis secus ramos supra tubevculos parvos urabel- 
latis, pedicellis ebracteolatis. — Colbertia floribunda, Wall. Oat. 950 ! 

Hab. Martaban, in sylvis ad ripas Salucn tluminis, Wall J — (o.s.) 

Jrbor. Foha 1 |-pedalin, 10 poll, lata, coriacea, petiolo glabro tripollicari. Flores 
iis F. pentayyme -similes. 

Two leaves and a truncheon of wood, bearing a few half- withered flowers, constitute 
all that is ktiowu of this plant. 

6. D. pentagyna (Boxh. Cor. PI. i. t 20) ; foliis petiolatis vol 

subsessilibus oblongo-laticeolatis acutis basi longe migustatis dcnticulatis 
vcl subrepandis adultis glnbris junioribus utrinque subpilosis, floribus 
ante folia enatis secus ramos quasi in axillis foliorum delapsorum fasci- 
culatis, pedicellis ebraetcatis — W. el //./ Prod. i. 5 ; Uam.! in Linn. 
Tr. xv. 100; Roxh. FI. Ind. ii. 052; Grah. Cat. Bomb. 2. 1). august a 

et pilosa, Roxb. FI. hid. ii. 052. Colbertia Coronmndeliana, DC. Prod. 
i. 75; Wall. Cat. 919! C. augusta, Wall. Cat. 918! 

Hab. lu sylvis deusis ad radices monthun ; Malabar ! Concan ! 
Bekhan! Orissa! Beliar! Malaya! Ava ! Chittagong! et secus basin 
Himalaya; ab Assam ad prov.“ Oudc” dictum ! — (FI. Apr.) (v. v.) 

Aibor inediooris late eomosn Voha maxima, 1-2-pedalw (in arhoribus juniori- 
bus intmlnm 4-5-pedalm'), subtus pallida, ndulta eornicea, glabra vel subtus pnbe.- 
rula, juniora membrnuaeea pilosa vel serieca. Felt oft 1-4- poll marcs, margined, 
basi dilatati, scmiamplc\icaules F/oi es super tuberculos paucos uiubellati, diametro 
polheares ; pedicelli 5-0, l-2-poll. Sr pal a ovata. Vet ala oblougn. Stamina 10 
int. cmtcris longioru. Ovarta 5 , semrta 1-2, cneteris abortientibus 

Seemingly a widely distributed tree, very variable in the shape of its leaves. The 
two supposed sperms distinguished by Roxbuigh have never been seen iri flower. 
We should, however, perhaps have k< pt 1) pilosa provisionally distinct, on account 
of its sessile leaves, had it not been that Wight s specimens of JJ pmlagi/ita exhibit 
that character very markedly, and are neveitlicle-s regarded by him, we believe 
justly, us only a state of l). prnlagyna. These trees are well woithy the attention 
of Indian botauists, as it is only in that country that it can be finally decided whether 
several species be confounded under this name. 

7. D. grandifolia (Wall. Cat. 940!); foliis petiolatis anguste 
oblongis grosse ineiso-deulatis utrinque pubescentibus costa subtus pe- 
tiolis et entile furfuraceo-tomentosis 

Hab Penang, Walt.! — (v. s.) 

The specimen of tins plant m the Wulhchian Herbarium at the Liunean Society 
consists of two leaves, both imperfect towards the apex. One of these is joung , the 
other was probably at least two feet long, as the portion preserved measures twenty- 
two inches. There are. no flowers nor fjuif, but the tomentum of the stems and 
petioles renders it probable that the species is distinct from the last. Wall. (’at. 
No. 943 C. is, we think, a leaf of the Baine species. 

In the llookerian Hci barium tlieic is a specimen distributed os 1). grandifolia, 
Wall., which is either a new Bpecies or a remarkable form of ouc of those described 
above. Its leaves, which though young appear nearly fully developed, are ovate or 
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somewhat obovate, sharply denticulate, XO inches long by S broad, with a petiole an 
inch long. They are slightly silky above, but probably become glabrous with age, and 
are pubescent below, especially on the nerves. The flowers, which unfortunately are 
in a very imperfect state, seem the same os iu D. pentagyna. For the present it ap- 
pears sufficient to call attention to this plant ; we really know nothing of the varia- 
tions and mode of growth of these trees, and to found species on single specimens, 
especially where the flowers and leaves arc detached, as is almost always the case iu 
this genus, would lead to irremediable confusion. 


ILL MAGNOLIACEJD. 

Flores hermaphroditi, rarissime uniscxualcs. Sepala et petala hypo- 
gyna, ternntim (rarissime quinatim) pluriserialia, sestivatione imbricata, 
decidua. Stamina indefinita, circa torum cylindricum inserta, libera; 
anther <b basifixsc, loculi* lincaribus lateral iter vcl introrse dehiscentibus. 
Ovaria plurima (rarissime pauca aut solitaria), discreta sive lateraliter 
inter se cohserentia, uniserialiter verticillata vel ssepius supra torum 
elongatum spicatim disposita, unilocularia. Ovula in sutura ventrali 2 
vel plura, rarius e basi adscendentia solitaria, anatropa. Embryo in 
basi albuminis copiosi oleosi non ruminati, minutus, hilo proximus. — 
Arbores vel frutices sape aromatic cp ; foliis alternie simplicibus integer - 
rimia, stipulis lateral Urns petiolo adnatia cito deciduia i r arias null is. 

In this family the petals are ulway s imbricated in more than one row, or, in other 
words, the periauth always consists of more than two series. The sepals are often 
identical in texture and appearance with the petals, hut sometimes they are readily 
distinguishable from them, and they arc then usually three in number. In the Indian 
species this ternary arrangement occurs more or less distinctly in all the species 
which we have hod an opportunity of examining; hut other authors describe the 
perianth of some species as pentnnicious 

We follow the usual rourse in including U mi ere & as a tribe of Magnoliaceee . The 
absence of stipules, however, is so u*iy matked a character, m an Order in which 
these organs are so constantly and conspicuously present, that it may he questioned 
whether it would not be more advisable to separate them. This is, however, a mat- 
ter of little consequence, till the systematic value of natural groups is better esta- 
blished, ns their position would m any case lomam the same, their affinity being much 
greater with May noha and its allies than with nny other group. 

The stipulation of Magnohace# is very peculiar. In the leaf-bud each scale is 
composed of a pair of stipules at fiist unitq^ throughout their whole length, hut lat- 
terly more or less split Fiom the dorsuin of flic scale, at a distance below the apex, 
which varies in each species, rises the rudimentary leaf, which is longitudinally folded 
inwards in vernation. In the outermost scale oi the bad the foliaceous portion of the 
leaf is usually very small, and falls away at a very early period, leaving a distiuet 
cicatrix at the top of the very evident petiole, along which the two stipules, which 
aro united to form the scale, arc adherent. Alter the development of the brauch, the 
stipules remain at first adherent to the petiole on each side, but very soon wither and 
fall off, leaving an elongated cicatrix on the petiole, which varies in proportional 
length to the petiole on the different species. 

In the flower-bud the spathes are exactly analogous to the scales of the leaf-bud ; 
but the tendency to development is iu reverse order: the innermost, which is ad- 
pressed to the flower, rarely shows any tendency to leaf-development, hut splits to 
the base before falling off, while in the outer spathes the petiole is generally distinct, 
with a scar at its apex marking the spot from which the rudimentary leaf has fallen 



FLORA INDICA. 


IlUcWM..] 


n 


away. In many species, indeed, this leaf is occasionally developed, and in some H 
is normally so. 

The nature of the integuments of the seed in Magnoliacea has generally been 
misunderstood, except by Gartner, whose account is quite accurate. The true struc- 
ture has recently been pointed out by Asa Gray (Genera of N. Am. Plants, i. 61). 
The outermost coat, which is fleshy, and often of a bright scarlet colour, has gene- 
rally beep considered an arillus ; it has, however, been traced by Asa Gray to the 

{ irimine of the ovule, and correctly regarded as testa. It is traversed in its whole 
ength from the hilum to the cholaza at the opposite end of the seed by the rhaphe. 
The inner crustaceous coat, usually considered as testa, is conspicuously marked at 
the end most remote from the hilum by the chalaza. A third coat may be distin- 
guished, consisting of a very delicate membrane, which adheres pretty firmly to the 
albumen. 


Dr. Wallich appears to have mado a curious mistake as to the position of the em- 
bryo, unless indeed (in the Tent. FI. Nap. p. 4) for * umbilicus tntrrvus* we ought to 
read * extemus ,’ in which case his view would be the same as that suggested by Blume 
(FI. Java, p. 9), that the true hilum is where the brittle seed-coat is inserted into 
the fleshy one, —a view which is mauifestly only tenable on the supposition that the 
latter is arillus. 


The lateral position of the rhaphe with respect to the ovule and seed is worthy of 
note. It is well represented by Mr. Sprague in the plates of Asa Gray’s work just 
quoted, but is not noticed in the text. 

The plants of this family are all more or less aromatic, and their flowers have 
often an extremely powerful perfume The Himalayan species are large trees, and 
yield valuable timber. The bark of many of the American species possesses bitter and 
tonic qualities, but none of those of India are known to do so. In the tribe Illirir/8 
these tonic and aromatic properties are more marked , but their presence in the whole 
Order is indicated by the transparent dots of the flower, and by the glandular mark- 
ings of the woody tissup. 

The species of Matfnolwcea are chiefly natives of mountainous countries. They 
are probably more abundant in Western China, m eastern eontment.il India, nnd in 
the Indian Archipelago, than m any other part of the world. Many species occur 
in the more humid parts of the temperate Himalaya, but one only extends as far 
west as Kumaon. The western peninsula produces only two species, and Ceylou not 
more thau one. From China several extend to Japan. North Amciiea, excluding 
Mexico, which seems to contain several species of this family, produces eight species 
A few are natives of the West Indies and tiie mountainous parts of tropical South 
America. In Africa they appear to be entirely wanting. 


Tribus I. Winter fje, It. Br. 

Ovaria simplici serie verticiilata vcl solitaria. Stipuke null®. 


1. ILLICIUM, L. 

Flores hermaphroditi. Sepala ct pet.ala 12-36, multiserialia. Sta- 
mina numerosa, antheris adnatis. Ovaria C-l 5, stylo subulato intus 
stigmatoso apiculata. Ooula solitaria, e basi loculi adscendentia. — 
Frutices sempervirentea aromatici ; foliis inlegerrimis , glalrria , ad ramo- 
rum apices confer tis ; floribus ax Mar ib /is, soluariis vet ternis.Jlavidis vel 
purpur ascent ibus. 

Two species of this genus arc natives of the warmer parts of the eastern United 
States, one inhabits Japan, and one Southern China. The Indian species will pro- 
bably also be found to extend into the interior of Southern China. The fruit of the 

L 
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Chines® species S« largely exported to India and Europe under the name of Star* 
Anise. 

1. !• Grriffithil (H.f. et T.) ; foliis ellipticds vel lanceolatis utrinque 
acutis seepe apice acuminatis, sepalis et petalis circa 24, staminibus to* 
tidera, carpellis 12-15 superne rostratis. — Griffith / Itin. Notes, 88, 80. 

Ha.b. In montibus Khasia, in sylvis densis humidis, alt. 4-5000 
ped., Griffith / — (FI. vere.) (v. t>.) 

Frutex 10-15-pcdalis, cortice grisco rngoso, ramis junioribns angulatis. Gemma 
aquamis numerosis imbricatis involut® Folia nitida, (sicca) Itete viridia, Btibtus 
fasco-lutctf, 2-4 pollices longa, 1-2 lata. Sepala rotundata, Bubciliata. Fetala ex- 
teriors late ovalia, sepalis majors, £ pollicem longa, interiors gradatim minora et an- 
gnstiora. Filamenta lata, plana; anthena ovali -oblong tr, intrors®. Carpel/a car- 
nosa, endocarpio eras so coriacoo, in frnctum snpemc planiusculum subumbilicatum 
1^ poll, latum f poll, altum congests, sed inter se non cohsercntia, dorso convcxa, 
superne in rostrum ercctum vel subincurvum Bubulatum products, superne inter 
rostrum et axin dehiscentia. Semen solitarium, testa nitida luteo-fusca, rhapbe su- 
periore. 

Though the species of Illicium are all very much alike in habit and in the shape 
of the leaves, they appear to possess sufficient marks of distinction in the flower and 
fruit. I. Grrffithii is readily distinguished from the Chinese and Japanese species 
by tho more numerous and strongly-heaked carpels. The flowers resemble those of 
I. parviflorum, but the petals are much more numerous ; their colour is unknown. 
All parts of the plant are aromatic, even in the dried state , the fruit has not, either 
when fresh or dried, at all tho smell of anise, hut possesses a faint agreeable odour 
like that of the leaves and wood. It is rather a local plant in the Khasia hills. 
Griffith found it at Mamloo, near Churra, and it occurs also in the deep valley of tho 
Kala-pani. 

Tribus II. Magnolia, DC. 

Ovaria sccus torum clongatum spicata. Stipula couspiouse. 

2. TALAUMA, Juss. 

Sepala 8. Fetala 6 vel plura. Qynophomm sessile. Ovaria bi- 
ovulata. Carpella lignosa, in fructum strobiliformem coalita, irregu* 
lariter et quasi circumscissc dehiscentia. Semina in foveolis receptaculi 
centralis persistentis pendula. — Arbores vel frutices, floribus ierminali- 
bus solitarm. 

A very distinct genus, easily recognized when in fruit by the peculiar dehiscence 
of the carpels, and by the seeds adhering to the persistent axis after the separation of 
the greater part of each carpel. In this genus, as well as in Magnolia and Michelia, 
the cord by which the seeds are suspended is composed of a mass of highly elastic 
spiral vessels, which are capable of extension by the weight of the seed, and yet quite 
strong enough to support its weight for a considerable time. 'The seeds of Talauma, 
therefore, remain suspended to the woody central axis long after the carpels have fal- 
len away. The species are all tropical or subtropical, and appear to be about equally 
numerous in the Old mid New World. The Asiatic species hitherto described are 
lour in number, all natives of Java and the islands of the Archipelago. One of these 
only, so far as we know, extends into the Malayan peninsula, but two very fine new 
species have been obtained from the mountainous countries north of Bengal. In the 
Madras peninsula and Ceylon this genus is wanting. 

1. T. Hodgson! (H.f. et T,); foliis obovato-oblongis, fructu 
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magno, carpellis subtetragonis argute rostratis diametro transversali 
longitudinale excedente, rhachi profunde excavata, foveolis rotundatis. 

Hab. In sylvis densis Sikkim exterioris subtropici, alt. 3-6000 ped.! 
—(FI, Aprili.) (». ».) 

Arbor excelsa. Rami glabri, apice glauceacentes. Folia coriacea, margin© sub- 
sinuata, basin versns angustata, apice obtosa vel acuminata, utrinque glabra, (in aicco) 
conspioue et crebre reticulata, 8-20 poll, longa, 4-9 lata, pctiolo bipollicari. Areola 
stipularia petiolum fero ©quans. Floret terminates, solitarii, pcduucnlo brevi crasso 
1-2-anuulato suffulti. Spatka valde decidua. Sepala 8, ovalia, crasso, 8| -polli- 
caria, extus herbacea, apice et marginibus roseis. Petal a 6, ovalia, albida, 8 inte- 
riora minora. Ovaria in capitulum ovatum stamina longc superuns oollecta, stylis 
reflex is aquarrosa. Fructus ovalis, 4-6 pollioes longus. Carpella 'dium. transv. 
fere pollicari, longit. 1^-pollicari, dorso irrcgulantcr tuberculata, angulo superiore in 
rostrum producto, serie inferiore basi otiam roatrata. 

We gladly avail ourselves of this fine plant, to commemorate the eminent services 
of our friend B. H. Hodgsou, Esq , of Doijiling, to whose exertions the Natural His- 
tory of the Himalaya is so much indebted. 

2. T. Rabaniana (H.f. et T.) ; foliis lanceolatis, fructu magno, 
carpellis elongatis obtuse rostratis diametro longitudinali transversale 
excedente, rhaelii leviter excavata, foveolis verticaliter elougatis sub- 
tetragonis. 

Hab. In montibus Kliasia, in sylvis densis propc Nunklow ! — (FI. 
vere.) (v. v.) 

Arbor excelsa, ramis glabris. Folia coriaoea, utrinque glabcrrima, (in sicco) con- 
spicue reticulata, 8-12 poll, longn, 2-4 lata, pctiolo pollicari. Areola stipularis 
petiolo brevior. Vednnculi terminales, solitarii, 1-2-onnulati. Flores ignoti. 
Fructus ovalis, 4-6 pollices longue. Carpella irregularitcr obovata, dorso pustulis 
minutia tuberculata, diara. transv. fere pollicari, longitudinali -pollicari. 

We found this large tree bearing ripe fruit in the month of October. As T. Flodg - 
soni, which ripens its fruit at the same season, flowers in early spring, this species 
will probably he found to do so too. We propose to dedicate this and another species 
of the Order to Lieutenants Cave and Rabau, of the Silhet Light Infantry, to whom 
we are under great obligations for assistance m forwarding our pursuits while in the 
Khasia mountains, and whose gardens at Churra show what shill and perseverance 
may accomplish in overcoming the obstacles which an ungcuml climate opposes to 
horticulture. 

3. T. mutabilis (Blurae, FI. Jav, Magn. 35. t. 10, 11, 12 B); 
foliis ovalibus vel lanceolatis utrinque acutis, fructu parvo, carpellis 
mucrone brevi crasso recurvo instructs. — Manglietia Caudollci, Wall. 
Cal. 6497 ! non Blume. 

a i foliis ovalibus utrinque acutis subtus adpres9C pilosis. 

0; foliis ovali-oblongis acuminatis subtus puberulis. 

y ; foliis oblongis vel lanceolatis fere glabris. 

Hab. Penang, Wall.! Moulmein, T. Lobb! — (v. a.) 

Distrib. Java, Blume! 

Frutex 6-10-pedalis, corticc ltevi fusco. Folia 6-1 2 poll, longa, 2-4 lata, forma 
admodum varia, basi acuta, apice longe acuminata, coriacea, nitida, venosa* supernc 
glabra. Petioli 1-2-pollicares, basi incrassati, cylindrici, subgenie uluti. Flores ter* 
minales, solitarii, pednncnlo crasso annulato scricco vel subvilloso suffulti. Sepala 
3, crassa, late ovalia, convexa, viridescentia, 1-2 poll, louga. Pet ala 6, subsequilonga, 
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obovata, alba. Stamina petalis plus triplo breviora. Ovaria 9-18. Carpella in 
steobilum ovalem compactum bipollicaretn coalita, dorso gibba, confertun tubercukta, 
sordide viridia, crassc coriacea, vix lignosa. Foveolat rhochidis scrobicnlatae. 

Wallichfs specimen in Ibe Linn. Soc. Herb, has no flower ; but the terminal pe- 
duncle from which it has fallen away is present, and the leaves agree with Mr. Lobb’s 
specimen, which again we have been able to identify with the variety y of Blume, 
from whom, in consequence of the paucity of our own materials, we have taken our 
diagnosis and description. 


8. MANGUETIA, Blame. 

Sepala 3. Petala 6 vel plura. Gynophorum sessile. Ovaria 6- vel 
pluri-o vuia tn. Carpella gublignosa, inter se in fructum ovalem vel ob- 
longum coheerentia, demum soluta, et medio dorso longitudinaliter de- 
hiscentia. — Arbores excels ce t floribus Urminalibm. 

This genus may be rendily known, when in fruit, by the somewhat fleshy carpels 
cohering into a solid fruit. When in flower it is only to be distinguished from 
Magnolia and Talauma by the more numerous ovules Micheha is in most coses 
readily distinguished by the numerous axillary flowers and the stipes of the gyno- 
phore. The species of ManyheUa arc all Asiatic , and one Javanese species, with 
the two described below, constitute all that is known of the genus. 

1. M. insignia (Bl. FI. Jav. Magn. 23); gemmis apicem versus 
fulvo-villosis, foliis lauccolatis, fructu oblongo purpureo. — Magnolia 
insignia, Wall.! Tent . FI. Nap. t. 1, Plant. Asiat. Par. ii. t. 182, Cat. 
9731 

Hah. In Nipalia, alt. 6-10,000 pod., Wall.!; in montibus Kliasia, 
alt. 3-6000 ped.l — (FI. vere.) (v. v.) 

Arbor excelsa, ramis glabris rugosis crebre transverse annulatis. Folia coriacea, 
lanoeolata vel oblongo-lauceolata, acuta vel acuminata, utrinque glaberrima, superne 
nitida, subtus pallida, (in siceo) ere bre retieuluta, 4—8 poll.longa, 1-2 \ lata, pctiolo 
vixpolliean, areola stipularis petioli tequans. Pedun cuius terminalis, brevis, 
crassns. Flores suaveolentes, ex albo rosci. Jlubastn ovato-oblougi, bipollicares, 
spatha 1 subrotuudata membranacea caduca luvoluti. Sepala 3, rubescentia, ob- 
longo, obtusa, 3-pollicaria. Petala 9, forma variu, interiora sensnn minora. Car - 
pella purpurea, in conum oblongum 3-A-polliearem dense compacta, axm versus 
cuneata, dorso (sicoitate) tubcroulato-rugosa. Semina 3-6 

We collected this species plentifully iu the forests of the Khasia range, but un* 
fortunately in fruit only. Our description of the flower is therefore entirely derived 
from Waliich. The species appears to vary much in the shape of the leaves, and 
we are not quite satisfied that all our Khasia specimens belong to one species. We 
can divide them easily mlo two sets, oue with bioad elliptic lanceolate very coriaceous 
leaves, the other with narrower, much larger, and thinner leaves. Both states, how- 
ever, occur among Dr. Wallich’s Nipal specimens. 

2. Mi Caveana (H.f. et T.) ; foliis obovato-oblongis obtusis apice 
brevitcr mucronatis vel obtuse acuminatis, fructu ovali vel subgloboao. 

Hab. In montibus Khasia, alt. 2-3000 ped.l — (v. v.) 

Arbor exoelsa, cortice cincreo, ramulis crassiusculis rugosis glabris. Folia versus 
ramorum apices approximate, oblonga, apice rotundata ct iu acumcu breve obtusum 
vel acutum producta, 8-10 poll, louga, 3 -4 lata, pctiolo 2-pollicari, coriaoea, subtus 
glauca, utrinque (sicca) couspicue reticulato-venoaa. Areola stipularis petioli { long, 
sequans. Pedunculus terminalis, solitarius, 1-2-pollicaris, glaber. Carpella in 
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fractom 8-5-pcdHcwr«n coalite, dOT»o rotrmdata, siecitate tubereulis parvis nlbidis 
verruculosa. Semina 8-6. 

Nearly allied to Blame’s M. alauca , bat apparently quite distinct. We have, 
however, seen no specimen of the Javanese plant, and know the Khasia species 
only in fruit. The origin of the specific name has been already given, under Talon- 
ma Rabaniana, at p. 75. 

4. MAGNOLIA, L. 

Sepala Z. Peiala 6-12. Gynopkomm sessile. Omria biovulata. 
Carpella coriacea, inter se libera, imbricato-spicafca, dorso longitudina- 
liter dehiscentia. — Arborcs tel fruticcs, floribus terminalibus . 

The terminal flowers, the more densely spiked carpels, and the definite ovules, in 
general suffice to distinguish Magnolia from Mieheha. There is, however, no broad 
line of distinction between the two, some Mtchelue, as we shall immediately sec, 
being as it were intermediate. Magnolia is the least tropical genus of the Order. 
It is best known as on American genus, six species being described from the United 
States. There arc, however, several Japanese aud Chinese species, and the Hima- 
layan on os which we are about to describe appear normal members of the genus. 

1. M. Campbellii (ll.f. et T.) ; foliia ovalibus vel ovntis utrinque 
glaberriniis vcl subtus albo-sericcis, floribus ante folia enatis mnximis, 
spathis dense fusco-pilosis, petalis 9-1 2, carpellis obtusis.- — Magnolia, 
Griffith ! I tin. Notes , 152. 

Hab. In sylvis densis Himnlay® orientalis exterioris, alt. 8-10,000 
ped.: Sikkim! Bliotan ! — (FJ. Aprili.) (v. v.) 

Arbor exeelsa, interdum 130-pednlis, truneo credo, ramis fortis pntentibus, cortice 
pallido rugoso. Folia ovalia oval a vcl oblongu, inierdnm anguste obovata, acute vel 
abmpte hreviter acuminata, basi subcordnta vcl rotnndata, interdum obliqua, 4-12 
poll, longa, 2-0 lata, petiolo polliean, tenuia, submcmbi uuacea, superne glabcrrima, 
seeus nervos (in sieoo) glaucesceutia, subtus glabcrrima vel soeus lostam ct nervos 
sericea, rarius tota superfine ndpie^e sericea, juniora dense tomcat osa. Areola sit- 
pularis brovissima. Flores diauietro G -10-pollirares, puleherruni, suavcolentes, rosei 
vel rarius albi , spathw 2 vel plures, late ovatu*, extus fuseo-pilosn*, e\ ter lores pie- 
rumquc foliifertu, intima flori adpressa. Sepala et petala eonformia, 12-15, late 
ovalia, 8-5 -poll icarin, 4-5 mtcriora minora. Carpella in spicum eyliudrieam 6-8- 
pollicarem approxmmta, ovalia, obtusa. Semina 1-2, testa aurautiaea. 

This superb species, which is so conspicuous a feature in the scenery of Sikkim, 
will aptly record the services of Dr. Campbell, Jtcsideut at Dorjilmg, in connection 
with the rise aud progress of that important place, aud also his many contributions 
to our knowledge of the geography and productions of the Himalaya. It flowers in 
the month of April, when quite leafless. The shape and clothing of the leaves 
vanes more than is usual in the genus ; on very young trees the leaves are quite 
glabrous, and much more membranous than on the adult plant. 

2. M. globosa (H.f. ct T.) ; foliis ruembranaccis ovatis superne 
glabris subtus prgesertim ad nervos fusco-tomentosis, floribus coactancis, 
petalis 6, carpellis breviter apiculatis. 

Hab. In Sikkim intcriori temperato, alt. 9-10,000 ped,!— (FI. Jun.) 

(t>. r.) 

Arbor 40-pedalis. Hamuli adulti glabri, corticc hevi straminco, juuiorca fusco- 
tomentosi. Foha 5-9 poll, longa, 3-6 lata, petiulo 1-1^-pollicari, ovata acuta vel 
obtusiuscula, cum mucronc brevi, superne nitida, subglabra, subtus pallida, glance- 
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seenti*, ad nerves pnesertim fusoo-tomentosa, juniors dense tomentosa. Areola Hi* 
pularu petiolum rare esquans. Peduncvli terminales, solitarii, dense tomentari. 
Alahaatri globosi, l*-poliicaree, brae tea spathacea ovata purpurea involute. Flore* 
globosi, nivei, suaveolentes. Sepala 8, fere tripollic&ria, late obovata. Petal 4 6, 
late obovata, interiora minora. Carpella in spicam oblongam 2-3-pollicarem eon* 
gesta, breviter apiculata, Semina 1-2. 

This is the species which attains the greatest elevation, and penetrates furthest 
into the interior of the Himalaya. It seems nearly allied to M. conspicua of Japan, 
a species now common in our gardens, and will, in all probability, prove equally hardy. 

3. B $. ftphenocarpa (Boxb. Cor. iii. t. 266) ; foliis oblongis 
glabris, flonbus coactaneis, 8pathi9 cinereo-incanis, petalis 6, carpellis 
longe rostratis. — Wall. Cat. 976 1 — Liriodendron grandiflorum, Boxb. 
M. Ind. ii. 65. Micheiia macrophylla, Don, Prod. Nep. 226. Talauma 
Roxburghii, G. Don , Gen. Syst. i. 85. 

Hab. In montibus subtropicis Bengali® orientalis prope Chittagong, 
Boxb.; in mont. Khasia, alt. 2-3000 pcd., Boxb. Wall.!; in Nipal, 
Wall. ! — (FI. vere.) (u. v.) 

Arbor mediocris, ramosa. Rami tuberculis crcbris notati, adulti glabri, juniores 
cum omnibus portibus novellis cinereo-incani vcl subtomentosi. Medulla septata. 
Folia oblonga, verouB basin angnstato, obtusa vel vix acuta, coriacea, utrimjuc glaber- 
rirna aut subtus minutissime pubcrula, 8-16 poll, longa, 8-6 lata, petiolo 1-2-polh- 
cari. Nervi subtus validi, obliqui, parallcli. Pedunculi validi, terminales, solitarii, 
incano-tomentosi, annulis plurimia approximate notati. Flores magni, albi, suaveo- 
lentes, spathis pluribus cito dociduis involuti. Sepala 8, extus herbacea. Petala 
6, alba, ovalia, craasa, carnosa, margine undulata. Ovaria plurima in conum imbri- 
oata, rostro ensiformi villoso. Carpella in strobilum cylindricum 8-12 (vel ex 
Boxb. 16) pollices longum dense imbricata, extus tubercidata, rostro ultrapollicari 
ruguloso lateraliter comprcsso. 

The very coriaceous leaves and the long-beaked fruit remove this species to a con- 
siderable distance from the other Himalayan species. On this account Dr. Wallich 
has, in his Catalogue, proposed to constitute of it a new genus (Sphenocarpus), hut 
it seems to us to possess no characters of sufficient importance to make it desirable 
to separate it. 


5. MICHELIA, L. 

Sepala et petala plerumque conformia et concolora, 9-21. Gyno~ 
phorum stipitatum. Ocaria 2-6- vcl pluri-ovulata. Carpella coriacea, 
laxc spicati, ssepe subremota, dorso longitudinaliter dehiscentia. — Ar- 
bores wepe excehm, floribus ( excepta M. Cathcartii) axillaribus. 

The laxly spiked carpels, numerous ovules, and axillary flowers, in general suffi- 
ciently characterize this genua. One or other of these characters, however, occa- 
sionally fails us, and the stalked gynophore or torus alone remains ; and by that cha- 
racter, iu combination with most of those just enumerated, the genus may with cer- 
tainty be known. Thus, though M. Punduava and Ndagirica have not more than 
two ovules, and would thus technically be referable to Magnolia, yet their axillary 
flowers and distant carpels sufficiently distinguish them from that genus. The most 
anomalous species is M. Cathcartii , which has terminal flowers, and more densely 
imbricated carpels than are usually seen in Micheiia. Its numerous ovules and sti- 
pitate gynophore, however, prevent its being referred to Magnolia, and its general 
habit seems to demand its admission among the Micheiia. ThiB genus is entirely 
Indian. Two species are natives of the mountains of the Madras Peninsula, and one 
of Ceylon. In tbo shady forests of the eastern Himalaya live species form a proiui- 
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sent feature in the vegetation of the temperate Eoue, at elevations between five and 
eight thousand feet. They are, however, impatient of drought, and one only extends 
as far west as Kumaon. In the Khasia hills and the Malayan peninsula other speeies 
occur ; and the latter, when we become better acquainted with the vegetation of its 
mountains, may be expected to yield many species. The genus is common in Java 
and the islands of the Eastern Archipelago. 

} 1. Floribus terminalibus. 

1. M. Cathcartii (H.f. et T.) ; foliis oblongo-lanceolatis acurai- 
natis utrinque secus costam pilosis crotcrum glabris rotate glnbrescen- 
tibus, floribus albis, sepalis cum petalis novetn, staminibus gynoecium 
fere superantibus, carpellis dense spicatis. 

Hab. In sylvis temperatis Sikkim exterioris, alt. 5-0000 ped.I — 
(FI. Aprili.) (v. v.) 

Arbor excclsa, cortice griseo. Famuli pubesrentes, novelli cum. gemmis dense 
sericei. Folia tenuiter coriacea, subtus pallida, (in siceo) eonspicuc reticulatim ner- 
vosa, 4 poll, longa, 1^ lata, petiolo ^-poll. Areola stt put arts potiolum fere irquans. 
Flores solitarii, terminates vel gemma; lateralis evolutione (interdum per florationem, 
senus semper) ad spcciem laterales. Fcduncufus pollicuns. Spat It a 1, calyci ap- 
proximate, clliptica, mucronc piloso apiculatu. Flores olbi, diam. 3-4-pollicarcs. 
Sepala ct petal a triserialia, oblonga, intcriora sonsim paullo minora. Stamina pe- 
talis interioribus vix breviora. Anther tv lmcarcs, introrwc, eonncctivo obtuse mu- 
cronato apiculata, Catpella secus rhachin 2-4-pollicarem spicata. Semina 1-4. 

§ 2. Floribus axillaribus ; ooulis 3 vel pluribus. 

2. M. Champaca (L. Sp. 766); foliis ovato-lanccolatis basi acu- 
tis apice acuminatis srope longe angustatis superne glabris subtus plus 
minus puberulis rotate glabrescentibus, floribus flavis, sepalis cum pe- 
talis 15-20 interioribus multo angustioribus. — DC. Syst. i. 447, Prod. 
i. 79 ; Wall. Cat. 969 ! {excl. K) ; Jloxb. FI. Ind, ii. 656 ; W. et A.! 
Prod. i. 6 ; Wight , HI. i. 13 ; Blume , Bijdr. 7, FI. Jav. Magn. 9. t. 1. 
M. rufmervis, DC. Syst. i. 449, Prod. i. 79 ; Bl. Bijdr. 8. M. Dolt- 
sopa, Ham. in DC. Syst. i. 448, Prod. i. 79 ; Don , Prod. Nep. 226 ; 
WaU.l Tent. FI. Nap. 7. t. 3, Cat. 971 ! ; Wight ! 111. i. 13. M. au- 
rantiaca, Wall. Cat. 64921 FI. As. Rar. ii. t. 147 ; Wight , 111. i. 13. 
M. pubinervia, Bl. FI. Java: Magn. 14. t. 4. M. Bheedci, Wight ! III. 
i. 14. t. 5./. 6 (fructus maturity tantum ) ; Rheed. Mai. i. 1. 19 ; Rumph. 
Amb. ii. t. 67. 

Hab. In Himalaya temperata : Kumaon et Nipal, Wall.!; in sylvis 
Pegu et Tenasserim, Wall.!; et in montibus temperatis peninsulas aus- 
tralis ad Nilghiri et Courtalora, alt. 3-5000 ped., Wight! — (FL vere.) 
(». r.) 

Distbib. In Java sylvestris ( Blume) t et per totam Indiam tropicam 
necnon in calidis totius orbis culta. 

Arbor rnagua, umbrosa, culta plcrumque mediocris. Ramuli cinerei, calloso-punc- 
tati, glabri, juniores (cum omnibus portibus novclhs) pubescentcs vel cinerco- aut 
fusco-sericei. Folia 8-10 poll, longa, 2 $-4 late, petiolo l-lf-poll, superne nitida, 
subtus pallida, puberula vel pubescentia, ectate seepe glabreacentia. Areola stipularis 
paullo ultra medium petiolum extensa. Alabastri breviter pediceUati, cinereo- vel 
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fnsoo-sericei. Floret flavi vel aurantiaci, suaveolentes. Sepala et petala 16-20, 
l£-2-jpollicaria, exteriors oblonga cuneata acutiuscula, interiors mnlto anguatiora 
linean-oblonga scuts, Carpella in spicam 3-4-pollicarem congests, subaesailis. 

The Champaca of Rheede and Rumphius, adopted by Linneeus and all following 
authors, and universally recognized, notwithstanding the brevity of the original de- 
scription of Linuseus, is only known as a cultivated tree. Indigenous trees, how- 
ever, have been described by Wallich, Blumc, and Wight, from the regions investi- 
gated and illustrated with so much success by these botanists, which very closely re- 
semble the cultivated tree, differing only, it appears to us, in such characters as are 
chiefly affected by cultivation. In all, the flowers have the same structure, and the 
leaves the same shape and degree of variation. The pubescence is much more con- 
siderable in the wild plants described by Wallich and Illume than in the cultivated 
Champaca ; and though Wight describes his M. Rheedei os glabrous, his specimens 
were in fruit only, whilst flowering ones in our possession from the saino localities 
are quite as pubescent as M. Boltsopa from -Nipal. Blume has recognized the affi- 
nity of his M. puhneroia with M. Boltsopa, Wall., while at the some time he fujly 
admits its close affinity to the cultivated Champaca of Java, by relying on characters 
for its separation which are of very subordinate importance. For these reasons, after 
a very careful examination of all the specimens to which we have access, we have 
convinced ourselves that all the synonyms adduced above are referable to one species. 
M. rufutervis of I)c Candolle (not of Blumc) is a cultivated Mauritius plant ; a spe- 
cimen in Herb, llook., which agrees exactly with the description, is a luxuriant 
young shoot, with copious brown silky pubescence, but with leaves like those of M. 
Champaca. Be Candolle’s specimens were also without flowers, and probably of the 
same age. It is more difficult to decide whether the j Doltsopa of Be Candolle and 
Bon be the same as that of Wallich, as the descriptions given by the two former 
authors of M. Boltsopa and M. Knopa are very bnef, and so obscure that they can- 
not be referred with certainty to either species, but partake of the characters of both. 
Tn these circumstances, as the original specimens arc not available, having been dis- 
persed with the Lambertian Herbarium, we have thought it advisable to follow Wal- 
lich in the use of the names Boltsopa and Kixopa , considering him in fact as the 
authority for the species, which he was the first to characterize in a satisfactory 
manner. 

3. M. excelsa (Blume, FI. Javro Magn. 9, in adnot.); foliis ob- 
longis vel oblougo-lanccolatis acutia superne glabris subtus fusco-seri- 
ccis rotate glabrcscentibus, floribus albis, sepalis cum petalis 12. — 
Wall. Cat. 6494 1 Wight, III. i. 14. Magnolia excelsa, Wall . / Tent . FI. 
Nap . 6. t. 2. 

Hab. In Himalaya orientali temperata, alt. G-8000 ped. : Nipnl, 
Wall.! Sikkim ! Bhotan, Griffith! et in Khasia, alt. 5000 ped., Simons f 
— (FI. vere.) (v. v.) 

Arbor cxeclsa, ramosa. Famuli rugosi, grisci, punctis cdllosis conspersi. Oemma> 
fusco-pubcsceutes. Folia coriacea, acuta vel acuminata, superne nitida, subtus (ju- 
niora dense, seniora sparse) toinonto brevi adpre^so cinnninomco scricea, rarius sub- 
glabresccntia, 5-8 poll, longa, 2- 8 lata, pctiolo pollicari. Areola sUpularis paullo 
ultra medium petioluin extensa Alabastn ‘•oibsessiles, dense fusco-tomentosi, bi- 
pollicares et ultra, spathis pluribus deciduis involute Sepala 3, obovata, coriacea 
Fctala 9-10, anguste obovata, interiora sensim angustiora et breviora. Carpella 
secus rhachin 4-8-pollicarera luxe disposita, subsossiha, ,^-pollicaria. Semina 1-4. 

4. M. lanuginosa (Wall.! Tent. FI. Nap. 8. t. 5); foliis oblongia 
vel lanceolatis superne nitidis glabris subtus dense cinereo-tomentosis, 
floribus albis, sepalis petaliscum 18. — Wall . Cat. 6493 1 Wight , III. L 
14. M. velutina, DC. Prod. i. 79. 
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Hab. In Himalaya orientali tempera ta, alt. 5-7000 ped.: Nipal ! 
Sikkim ! Bhotan ! ; et in Khasia, T. Lobb! — (t>. t>.) 

Arbor exedsa, oortice rugoso fusco. Famuli juniores griseo-tomentosi, novelli 
cum gexnmis et petiolis dense stramineo- vel cinereo-tomentosi. Folia lanceolate vel 
oblonga, snperne in sicco tenuissime reticulota, 6-10 poll, longa, 2-3 k lata. Fedun* 
culi breves alnbastrique dense tornentosi. Sepal a et petala 1^-2 poll. longa, exte- 
riora angustc obovato-oblonga, obtusa, interiors paullo augustiora mucronata vd 
acuta. Ovarta cum gynophoro dense tomentosn, stylo fdiforini in sicco nigro glabrO. 
Carpella in spica 4-5 -pollicari discrete, pedicdlata, obovata, pollicaria et ultra, ver- 
rucosa. <5 lamina 1-3. 

Wallich states that this species flowers in spring ; in Sikkim, however, it does not 
flower till August and September, nor docs it in that country attain the great size to 
which it grows in Nipal. 

6. M. Kisopa (Ham. in DC. Syst. i. 448) ; foliis lnnoeolatis vel 
oblongo-lanccolutis utrinque glabi is busi ncutis apicc acutis vel acu- 
minatis, floribus dilute flavis, sepalis et petalis 1 2 nnguste obovatis 
inlerioribus vix miuoribus. — DC. Prod. i. 79 ; Wall./ Tent. FI. Nap. 8. 
t. 4; Don, Prod. Nep. 226; Wall. Cat . 970! Wight, 111. i. 13. 

Hab. in Himalaya teinperata, alt. 5-7000 ped.: a Kuroaoa! ad 
Nipaliam maxinic onentnlem ! — (FI. vere ) (n. v.) 

Arbor exedsa, cortice rugoso ciuereo, partibus novdhs gemmisque cmerco-serieris, 
Folia ooriacea, m sicco nervis erebris retioulatn, superue tutida, subtus pallida; ju- 
niora subtus udpicssc iucaun, 5-G poll. longa, 1^-2 lutu ; petiolo pollicari. Cicatrix 
s/ipularts ultra medium potiolum extonsa Alohas tn \ poll, longi, cincreo-serieri, 
spathic 2, quarum exterior cito dindua, luvoluti. Flores odoie dehili, brovissime 
pedunculati. Feta/a pollicnrin. Oval a 5- 0 vel plura. Carpella in spicam 3-4- 
polhcarem disposita, compressa, rotuudata, vix ^-pollicaria Semina 3-4. 

5 3. Floribus axillaribus ; ovulis duobus superposilis. 

6. M. oblonga (Wall. Cat. 972!); foliis obovato-oblongis basi 
angustatis apiee obtuse acummatis utrinque glaberrimis, (floribus albi- 
dis ?), sepalis et petalis 12 exterioribus anguste obovatis intcrioribus 
ianceolatis. — M. laetca, Ham. mss.; Wall. Cat. 6491 ! 

Hab. Tn sylvis socus basin monfium Khasia, Ham./ Wall./ — (v.s.) 

Famuli minutissunc tubcrculati ; partes novella; glabnc. Folia in sicco crcbre 
retieulato, 4-G pollices longa, lata, superne nitida, subtus pallida vel glauecscentiu. 
Flores axillares, brevissune pcdicellati, symthis plnribus involuti. Alabastri oblongi, 
dongati, glabri, fusci. Petala scsquipullicarm. Fiuclus non visus. 

7. Punduana (Il.f. et T.); foliis oblongis basi obtusis vd 
acutis npice abrupte acuminatis utrinque glabris, (floribus albis?), pe- 
rianthii foliis 9 obovato-cunentis exterioribus obtusis interioribus mu- 
cronatis. — Liriodcndron lilnfera, Roxb. FL bid. ii. 651. Magnolia 
Punduana, Wall. Cat. 974 ! 

IIab. In montibus Khasia, ait. 3-5000 ped. ! — (FL Nov.) (r. v.) 

Arbor exedsa, eortice rugoso fusco, ramorum juniorum lecvi viridi. Parte * no - 
veil# fusco-scricetc. Folia tcuuiter coriaeca, laxe reticulata, subtus pallida, 4-6- 
pollicaria, petiolo vix pollicari. Cicatrix stipularis petiolum longitudine fere eeqnons. 
Alabastri ovati, fcrc pollicares, brcviter pedunculati, fusco-sericei. Spathee 2, in- 
volucrantes, exterior citissime decidua, profunde bifida, ad bifur caiionem apiculata, 

M 
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«ed utraquam foliifera. Stamina gynoccium tcquantia, connectivo apice louge subu- 
lato. CarpeUa in spicam oblongam 8-4-pollicarem laxo congests, approximate J- 
pollicaria, eompressa, rotundata. Semina 1-2. 

8. M. Nilagirica (Zenker, Plant. Ind. t. 20) ; foliis ellipticis utrin- 
que acutis vel ovalibus obtuse acuraiimtis utrinque glabris vel subtus 
secus costam pubcscentibus, floribus albis, petalis cum sepalis 12 ex- 
terioribus obovatis interioribus oblongo-lanceolatis acutis. — Wight! HI. 
i. 14, Icon. t. 938 ! Spic. Neilgh. t. 6. M. Pulnoycnsis, Wight! 1U . L 
14. t. 5,, excl.f. 5 et 6. M. Champaca, Wall . Cat. 969 K! (nec alia 
lit.) M. ovalifolia, Wight! 111. i. 13. 

£. Walkeri; arbuscula, foliis oblongis vel lanceolatis plerumquc 
subtus glaucesccntibus 2-3 poll, longis, floribus minoribu9. — M. Wal- 
keri et M. glauca, Wight , III . i. 13. 

Hab. In montibus nltioribus peninsulae australis, alt. 6-8000 ped., 
Wight! et in summis montibus Zeylanine, Walker! etc. — (v. a.) 

Arbor magnitudino varia, plerumquc cxcclsa, in Zeylauia interdum fruticosa; 

E artes novella; smceo-villosfe. Folia forinn vulde vurio, 3-5 polliccs longa, l£-2 
»ta, pctiolo f-poll. Cicatrix si i pul arts diinidium petiolum tequans. Jlabastn 
1-1 £-pollicarcs, cum peduurulo longitudine vano dense fusco-sericei (in 0 cinerco- 
serioei). Spathcp 2. Carpclla in spieani 2-3-pollicarcm disposita, subcompressa, ro- 
tunduta. Semina plerumquc sol it arm. 

Our variety £ (from Ceylon) has at first sight so very different an aspect from the 
peninsular plant, that wc can scarcely persuade ourselves that it is not distinct. We 
have, however, failed to discover satisfactory characters to distinguish these plants in 
the dried state; but botumsts who have uu opportunity of obseivmg the living plant 
may perhaps be more successful. The Ceylon plant, of which wc have seen n 
rather extensive suite of specimens, varies much in the size of the flower and iu the 
shape of the lenves ; and the smull lanceolate-leaved states appear to pass insensibly 
into a plant with oval leaves, which, though usually more coriaceous, are sometimes 
quite ^distinguishable from those of the typical M Ntfagtrtca. These Bmall states, 
which have sometimes nine instead of twelve petals, stem in many of our specimens 
to be diseased, the (lowers being unusually small, the stamens few and abbreviated, 
and the young carpels abnormally swollen, as if punctured by au insect, and appa- 
rently abortive. Perhaps, therefore, it will be found that the broad-leaved arbores- 
cent state is tho normal form in Ceylon as well ns in the peninsula, and that the 
lanccolate-loavcd state is au accidental variety. M. glauca of Wight is certainly 
only an abnormal form, with broadly obovnte leaves, for the glaucous hue of the 
under surface is not confined to specimens with that form of leaf, but is seen equally 
in the oval and lanccolate-lcaved plants, and is often observed on the same specimen 
with leaves not at all glaucous below. 


IV. SCIIIZANDRACEJE. 

Flores unisexuales. Sepala et petal a hypogyna ternatim vel quina- 
tim pluriserialia, sestivatione imbricatn. Stamina definita vel indefinite, 
toro depresso vel conico inserta. Filamenta libera vel plus miring 
ooalitu. Antheras adnatee, biloculares, plerumque varie heteromorphae. 
Ovaria indefinite, in capitulum oblongum vel subglobosum coalita. 
Omla in eutura ventrali 2-8, ampliitropa vel fere enmpylotropa. Faeces 
dissepimento spurio transverse bi- (rarius tri-) loculares, dispermm. 
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Semina superposita, reniformia, in pulpa nidulantia ; testa lsevia, crus* 
tacea ; albumen copiosum, oleosum ; embryo minutissimus. — Frutices 
scandentes, volubites , glaberrimi, ramulis elongate junioribus basi squa- 
mie gemma persisteutibus stipatis, foliis integris integeirimis vel dentatis , 
florious plus minus conspicue pellucide pnnctalis. 

Wo have only been deterred from following Asa Gray in considering this small 
group as a section of Magnoliaee <r, by the unisexual flowers and marked difference in 
habit, and in particular by the frequently toothed leaves. Its position is undoubtedly 
in the immediate neighbourhood of Magnoliacea \ between that Order and Anonacea \ 
to certain genera of which (especially Stelechocarpus) the aspect of the flowers, and 
the occasionally truncal inflorescence, indicate a certain degree of approach. 

The family is a very small one. One species inhabits damp woods in the southern 
United States of America, and the remainder the Indo-Chinese region, from Japan 
to the Malayan Archipelago, Ceylon and Malabar, and the Himalaya. The leaves 
and flowers are mucilaginous, the fruit and seeds faintly aromatic, and the woody fibre 
exhibits glandular disks similar to those of Illtcium and Brings. 

The structure of the andremum, which is the most couspicnous character of the 
plants of this Order, is nevertheh as only of importance for the distinction of species, 
as those plants which are most closely allied, difler very remarkably from one another 
in the degree of combination of the filaments. Schiznndru , with five inonadclphous 
stamens, is, however, a good genus. The shape of the fruit, on the contrary, is, we 
think, a natural character, dividing this small Order into two well-marked groups, 
which, in accordance with the views of lilumo in his monograph of the Javanese 
species, we regard as of generic value. Of these, Kadsura, wilh globose fruit, con- 
tains the original species of Japan, and several others , while Sp/urrostema, with the 
baccate carpels arranged on an elongated torus, extends from the Western Himalaya 
to Java. 


I. KADSURA, Juss. 

Snrcocarpon, B/umr. 

Sepala 3. Petala 6-9. Stamina 15 vel plura. Filamenta discreta 
vel in globum coalita. Ovaria numerosa. Stylus obconicus, lateralis. 
Car pel l a baccata, inter so libera, capitnlum globosum fonnnntia. — 
Fruticcs scandcnies , mucilaghwsi , iloribus a Ibis vel rubescenlibus. 

1. K. Roxburghiana (Arn. in Jard. Mag. Zool. Dot, ii. 646) ; 
foliis ovatis vel oblongis cnrnosulis, filamentis inonadclpliis, ovariis bi- 
ovulatis. — Kadsura Japonica, Wall . Tent. Nap. 12 {non Juss. nec altar.). 
Cat. 4987 A ! B partim! (special, dextr.) 4985 li 1 Uvaria heteroclita, 
2ioxb.Fl. 2nd. ii. 663 

11ab. In Assam ! et Silhet t ; in montibus Khasia a basi ad altitudi- 
nem 5000 ped.! ; et in valbbus calidioribus Sikkim ! — (FI, Mai. Jun.) 
(v. v.) 

Fmtex alte scandons, trunco diametro i>ollicari ct ultra. Otr/ex rugosus. Hamuli 
lteves, anuulati, basi interdum squamis stipati. Folia cum caule articulata, acuta vel 
acuminata, integerrima vel remote ct obscure dcuticulatu, 3-6 poll longa, 1 J-8 lata, 
petiolo 4-poll. Pedtuicuh petiolum duplo superantes, erasmuseuli, basi squainulis 
gemmaeeis persistentibus suffulti, et infra medium bracteas 4-6 ovatns minutaa ge- 
reutes. Flores diametro bemipollicares. Sepala rotundata. Petala, rotundata, 
convexa, carnosula, interiora miuora. Filament a basi in columnam contralem cy* 
lindrieam coalita; cxteriora pauca, superne breviter libera, crassa, eylindriea, apioe 
in connectivum carnosum late cuucatum subtruncatum (lilatata ; superiora usque ad 
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irathcras coalHa. Anthem liueari-oblong®, conuectivo lateraliter adnat®, longitmdi- 
laiiter dehiscentes. Baeva in capitulum globosura diam. 1-2-poU. congest®, cu- 
Beato-subglobosae, ooc cme®, pisi vel fab tv minons maga. Semtna 1-2. 

The sweet but flavourless fruit of this species is eaten by the inhabitants of Sik- 
kim and Eastern Bengal. Though confounded by W alii eh with K. Japottica, it ap- 
pears to be quite distinct from the plant figured and described by Siebold and Zuc* 
carini. We have not seen Japanese specimens, but a specimen in the Hookerian 
Herbarium, brought from Hongkong by Major Champion, and referred by Benthaiu 
without hesitation to K. Japontea, has larger flowers on very short pedicels, which are 
more covered with bracts than those of the Indian plaut The leaves are also 
thicker aud firmer, scarcely toothed, and longer-petioled. The leaves vary much in 
shape in all the species, and, as is often the ease among scundent plants, the foliage of 
the Jong suckers is very different from that of the lateral shoots of the second year. 

2. K. Wightiana (Arc. 1. c. ii. 546); foliis late ovalibus obtuse 
ncumiuatis basi cuneutis, iilamentis discretis, ovariis triovulatis. — Wight , 
Cat. No. 2478. 

Hab. In Zeylania, alt. 2-3000 ped., Walker! ; Malabar, Wight . — 

(«T. ».) 

Frutex scandens, glabcr, cortice rugoso fusco. Hamuli abbreviati (an Jsemper P). 
Folia basi cuueata, mtegra vel vix denticulate, subtus pallida, 2-3 poll, longa, £-2 
lata, petiolo £-poll. Feduncuh axillares, validi, petiolnin vix superantea, bracteiB 
ploribus squamielormibus ovatis deciduis. Sepal a liuuqualia, parva. Fetala 9, 
ovalia, obtnaa, iut. minora. Bacca prions. 

This appears to be a more rigid shrub than the last, with smaller and broader 
leaves, and short, thick, woody branches. We have not seen the male plant. It is 
worthy of note that K. Japomca is said by Siebold and Zuccarini to have also occa- 
sionally three ovules and seeds. 

3. K. scandens (Blume? FI. Jav. Schiz. p. 9. t. 1). 

A specimen of a Kadsura in the Benthamian Herbarium, collected by Griffith at 
Malacca, is very distinct from either of the former species, aud probably belongs to 
K. scandens ; but as it consists of a single leaf attached to the stem, and a few male 
flowers, we do not feci justified m appending a description of that plant, especially 
as Blaine's figure and description of the andrcecium are unsatisfactory, and also not 
easily reconciled with what we see in the single flower which we have been able to 
examine. The leaves of AT. scandens (and of our plant) are ovate or ovato-oblong 
and acuminate, quite entire, glabrous, 4-6 inches long, and 2-4 broad, with a pe- 
tiole 1-2 inches long. The flowers are axillary and solitary, aud the pedicel is 
shorter than the petiole. Blutne further describes the stamens as free on the cylin- 
drical torus, with the connective extending beyond the anther into a fleshy gibbous 
process. This does not seem to be the case in the specimen from Malacca, but the 
flower has been so much compressed that we cannot determiue the structure with 
anything like accuracy. K. scandens is further readily recognizable by the shape of 
Uhe carpels, whioh are terminated by on obtuse hooked mucro. 

2. SPHiEROSTEMA, Bl. 

Sepala 3. Fetala 6-9. Stamina 15 vel plura, monadelpha. Car- 
pallet globosa, secus torum cylindricum spicatn. — Fruticcs seandente * , 
volubiies, glaberrimi , iioribus albis, jlavidis vel rubescentibua. 

5 l. Filamentis basi monadelpUs , apice liberie. 

1. S. gnmdifionun (Bl. Fi. Jav. Schiz. 17) ; foliis ovato- vel ob- 



Spheerostema.] 


FLORA INDIO A. 


85 

longo-lanceolatis acuminatis basi a cutis remote dcnticulatis, pedunculis 
laxis elongatis, toro fructus clongato crasso camoso. — Kadsura gran- 
diflora, Wall. Tent. Nap. p. 10. t. 14, Cat. 4985 A partiml {spec. dex- 
trum) {non B nec 0). 

Hab. In Himalaya temperata, alt. 7-10,000 pod.: a Simla! ad 
Bhotan ! — (FI. Mai. Jun.) (r. r.) 

Hamuli graciles, corticc fusco. Folia 3-6 poll, longa, 1-2 poll, lata, pctiolo 1-1^- 
poll., subcarnosa, supra lucida, subtus pallida. PeduncvU axdlares, 1-2-pollicares, 
basi squamosi, cscterum nudi. Flores diam. ultnipollicarcs, pendoli, suaveolentes, 
albi flavidi vel rosei. Fetal a rotundala vel late ovalia, interiors sensirn minora. 
Ftlamenla indefimta, superne libera, cylindrica. Anther <e ovules, conuectivo crasso, 
loculis diwrctis conuectivo latcralilcr msertiB luieari-oblongis bubextrorse longitudi- 
ualiter dehisccntibus. Torus frnctns ryhndricus, 6-9 poll, longus, incrassatus, car- 
nosus, vubescens. Barrie globosw, cocciuetc, piai in ago., superne lmeola brevi no- 
tata ; testa seminis Crustacea, minute punctulatu. 

2. S. elongatcun (Bl. FI. Jav. Schiz. 17. t. 5) ; foliis ovatis acutis 
vel acuminatis basi cuneatis, pcdunculis elongatis filiformibus, toro 
fructus vixearnoso brevi. — Sphairostema grnudiflorum, Wall. Cat. 4985 
A partim ! {spec, sinistrum) 0 ! 

Hab. In Himalaya oricntali temperata: Nipal, Wall.! Sikkim 1 ; et 
in mont. Kliasia, alt. 5-6000 ped.l — (FI. per tot. ccst.) {v. v.) 

Distrib. Java. 

TLami fusci, rugosi, vcrruculosi. Hamuli licves, glaurescentes, basi squnmis per- 
sistentibus stipati. Folia stepc lougc acuminata, subtus pallida vel glauca, 3-4 poll, 
longu, 1^-2 lata, petiole 1-1^-poU, rubcscente, Feduvculi axillares, sreno prope 
basin ramuli ad axillas foliomm dclapsorum plures, pscudo-fastigiati, petiolos duplo 
superuntes, basi squamulis 1-2 subulatis mumti, emterum undi vel infc*rdum medio 
unibraeteolati Flores dinnietro J-poll., flavidi Sepal a p.irva, imequaha. Fetala 
plerumque sex, ovata, camosnla, margme merabranaeea, interiora mqjora. Stamina 
prioris vel Kadsura Ruxburghamcr Torus fructus 2-3-poljicaris. Barra gram pipc- 
ris mognitudiue, substipitatrr, globosa?, superne cicatrice Imeari longiuscula notatce. 

It is a striking proof of the difficulty ol distinguishing the plauts of this family in 
a dried state, that Dr. Wnllich has confounded this species with the preceding, from 
which it differs in many important particulars. We were forluuate enough to find 
it abundantly m Khasia, as well as in Sikkim, where it grows at a lower level than 
S. grand ijlorum. We refer our plant without hesitation to the species figured and 
described by Blume, notwithstanding the absence of the bractlet on the pedicel iu 
all our specimens, because it agrees m all other essential patticulars, and one of the 
pedicels in the plate is represented as without a bractlet 

§ 2. Filamentis in globum coalitis ; antheris circiter 15, alveoli* 
andrcecii longitudmaliter adnatis , bilucularibus, longitudinaliter 
dehiscent 'thus. 

3. S. propinquum (Bl. FI. Jav. Schiz. 16) ; foliis ovato-lauceo- 
latis basi rotundatis vel cuneatis apice lotige acuminatis, pedunculia 
petiolos subsequantibus, toro fructus elongato parurn incrassato. — 
Wall. Cat. 4986 ! 4987 B ! {spec, sinistr.) Kadsura propinqna. Wall. 
Tent. Nap. p. 11. 1. 15. S. pyrifolium, Blume, FI. Jav. Schiz. p. 1 6. t. 4P 

Hab. In Himalaya extenori temperata, alt. 4-6000 ped. : Kumaon, 
Sir. et WintJ Nipal, Wall.! — (r. s.) 
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Rami glaberrimi. Folia serrata, denticulata, carnosula, 8-5 poll, longa, 1| lata, 
petiolo i-poll. Peduneuli solitarii vcl subfusoiculati, bad squamulis pluribas suf- 
ralti, medio br&cteola 1 semiamplexicauli persistente. Jlabastn globosi, pisixnagn. 
Sepala ovata, intcqualia. Pet ala 6, fere rotnndata, coriacea. Bacca S. grandi- 
flori , sed minores, scene torum sexpollicarein spicatee. 

4. S. axillare (Bl. Bijdr. 22, FI. Jav. Schiz. 14. t. 8); foliis lan- 
ceolatis longe acuminatis basi rotundatis vcl cuucatis, pedunculis ple- 
rumque brevissimis, toro fructus filiformi abbreviato. 

Hajb* In mout. Khasia, alt. 4-5000 ped. ! — (FI. per tot. seat.) 

Disthtb. Java. 

Ramuti angulati, rufcsccntes, glabri Folia coriacea, superne nitida, subtua pallida, 
margiae iulcgorrima vcl dislauter denticulata, 3 poll. longa, poll, lata, petiolo 
4-poll. Peduneuli axillarcs, petiolo breviores, srepe brovissiwi, squamis rotundatis 
irabricatis scariosis tocti. Flores coccinci vcl lutcsconles, diametro 4-poll. Sepala 
rotnndata, parva. Vet ala 9, trismalm, ovnto-rotundata, mteriora multa minora. 
Torus fructus 1-2-pollicdris. Bacca uumcrubic, substipitatac, globoBso. Semina 
2, vel abortu solitaria. 


Y. ANONACE.E. 

Flores hermaphroditi, rarius unisex uales. Sepala 3, hypogyna, ecs- 
tivatiouc pleruinque valvata, basi &a*pc coalita. Petala serie duplici 
6, aostivntiono valvata vcl imbricata, rarissime serie interiore dofici- 
ento scpalis numero ucqualia. Stamina indefinita, miiltiserialia, rarius 
subdefinita; pleruraquc numcrosissima, dense conferta. Filamenta 
abbreviata. Antherrc biloeulares, counectivo lato superne producto 
sublaternliter vel extrorse adnata), loculis remotis vel coutiguis, sub- 
lutcraliter vel extrorse dchiscentibus. Ovaria plurima, rarius definita, 
rarissirac solitaria, 1-locularia, supra torum convcxum vel conca- 
vum sessilia, interdum inter so subcohnerentia. Ocula solitaria vel 
bina c basi ercctn, vel in sutura ventral i 1 vel plura, vel indefinita, 
in Monodora pnricti undique inserta, anatropa. Stigmata termina- 
lia, libera vel inter se subcoliDereutia. Car pella sessilia aut stipitata, 
libera vel in fructum multilocularem coalita, sicca vel puljiosa, indehis- 
ccntia, rarius folHcul&rin. Semina solitaria vel numcrosn. Albumen 
copiosum, ruminatum. Fmbryo luinutus. — Arborcs vel frutices seepe 
scandentes vel sarmentosi , pier unique arornatici ; foliis alternis integerri- 
mis exslip ulatis , floribus termiualibus vel axitlaribus, solitariis vel varie 
congest is. 

This large and very natural Order is readily distinguishable from its near allies by 
a combination of well marked characters. The ternary arrangement of the parts of 
the perianth, the small, closely packed, extrorse, almost sessile anthers, the nume- 
rous small ovaries, the distinct often stipitate fruits seated on a rounded torus, and 
the ruminated albumen, characterize all the typical species, though one or other of 
these characters is occasionally absent, or unavailing as a distinction. The ruminated 
albumen, though uuivers&l in the Order, occurs also in Mynsftcare#, and to s small 
extent iu a few genera of Mentspermacc*. The ternary arrangement of the flower 
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is also universal, but is met with in man}' of the neighbouring families, The 
sepals always form a single verticil ; and the petals, which never exceed six in num- 
ber (in two rows), are in a few instance* reduced to a single row by the suppression 
of the inner series. In Alaynohaee<r they arc generally much more numerous. The 
anthers arc always more or less citron*?, but the number of stamens is for from 
constant, being in many genera reduced to IS, 15, 12, 0, and even as low as 0. 
The ovaries are occasionally subdefinite, or even solitary, and the carpels are some- 
times dehiscent. The valvate {estivation of the petals, which, when present, is the 
most conspicuous character of the Order, is wanting iu the Section Urarie<r, 

The state of this comparatively little luiown Order is still very unsatisfactory, not- 
withstanding that it has received the attention of many of the principal botauists of the 
day, nons it to be expected that the tribes and genera enn he established on a proper 
basis, till the species have been much more cure fully and completely mummied than 
their very imperfect condition in herbaria has hitherto permitted them to be. Their 
study, indeed, even uuder the most favourable circumstances, presents great difficul- 
ties to the student of dried plants, from the minute sue of the stamens and ovaries, 
and from the bad state of preservation in which the flowers occur in herbaria. Though 
the flowers are often large, they are generally more or less fleshy, and in drying 
become much flattened and distorted, so that the restoration of the natural state is 
almost impossible. The determination of the number of ovules is, in particular, a 
very difficult matter, as the minute ovaries are always much compressed ; and their 
walls are so brittle, that the disseetiou necessary for the isolation of the ovules cun 
only be effected by much patience, and with nu abundance of materials. 

The number of species of A norut cetr known to the older botanists was too small 
to permit of an) great progress being made by them towards the proper circum- 
scription of the genera. These were first accurately defined, and the species care- 
fully described, by Dunal, in a monograph of the Order, published in 1817. At 
that time only 108 species of the Order were known, most of them very imperfectly. 
Of these scanty materials M. Dunol has certainly made much ; and his work, which 
has formed the fouudution of all that has since been done, has been well characterized 
by M. Alph I)c Cuudollo as being a monument of talent mid sagacity, considering 
the period when it appeared. The ‘Systems’ nud‘ Prodromus’ of Be ('nndol)r contain 
no additions to the labours ofDutm), who had at Ins command all I)e Candolle’s ma- 
terials; and since that penod 1 he Order has not been treated generally, except by 
M. Alph. Be Candolle, in a memoir in the fifth volume of the Geneva Transactions, 
in which the additions to the Order, up to the )ear 1882, arc reviewed. The num- 
ber of known species is there stated at 2(>t. 

Much attention lias, however, been directed to the definition aud arrangement of the 
genera of Jno/tareir, iu all tin works which have been published of late on tiopical 
botany ; aud so man) remarkable forms have been figured, that much greater faci- 
lities are now aflbrded for the correct appreciation of affinities, than were available 
to the older botanists. The workb of St Hilaire, Martius, and Richard, on Ameri- 
can Botany, and the ‘Flora Jime’ of Hlurnc, have all contributed much to our know- 
ledge of the Order. The careful anal)*!* and excellent descriptions of the Easlexn 
forms in the last-mentioned work, iu partioulaj, have been of the greatest service 
to us. 

From the time when the number and position of the ovules was first iudicetcd by 
Brown as an important character in Anovare<r t iu Ins remarks when founding the 
genus Artabotrys , in the ‘ Botanical Register,’ this character has been generally em- 
ployed, not only for the distinction of genera, hut also for the formation of the pri- 
mary divisions of the Order. But though the number aud position of (he ovules is 
nearly constant in each species, and therefore constitute most important characters 
for the distinction of geuera, the higher groups thus characterized appear to us un- 
natural, and we therefore think it desirable to employ other characters for their 
eircumscriptiou. Five alicrrant tribes appear to he at once distinguishable by well 
marked and easily recognizable characters. 

The first of these, which may be called Cnn uw, from it* principal genus, has its 



FEOBA INPICA. 


[Anonmea. 


petals imbricated in estivation. This important character was first indicated by 
Bcntham, in the Niger Flora. 

A second tribe, which we propose to call Mttrephore has been indicated by 
Mr. Bennett, in bis valuable remark a under Saccopeialum in Horsfield’s ‘ Plant® 
Javanicte Kariores/ It comprises a number of genera, in which the inner petals are 
more or less ungnicnlate at the base. In Orophea and Mitrephora, which may be 
considered the typical genera of this tribe, the claw is long and slender; but in others, 
which appear to form a transition to the typical genera of A non ace*, it is very short 
and much broader. 

A third aberrant tribe hAS also been indicated by Mr. Bennett; it comprises tbo 
genera Alphonsra, Saccopetalum , and Mtliuea. Mr. Bcnuett has characterised this 
tribe by tho small size of the outer petals, and by their similarity to the calyx ; but 
in the genus Atpftonsea, which evidently forms a part of it, this character is not pre- 
sent, while it occurs in Phatanthue, which cannot be separated far from Guaiteria , as 
well as in some other species not naiurally allied to the genera above mentioned. 
Tbe true character of the tribe, we think, lies in the shape and structure of tho 
anthers, which, instead of being densely wedged together as in the other tribes, are 
bioadly oval or oblong, with large short cells, and a small terminal apiculus of con- 
uectivura. These anthers rise above one another in a laxly imbricated manner, 
so that the greater pnrt of each is exposed ; whereas the normal stamen of the Order 
is erect and columnar, with the dilated process of the connective alone visible, while 
the linear author-cells arc completely concealed. 

Monof/ore *, which we propose to regard as a fourth tribe, contains only a single 
species, characterized by tho distribution of the ovules over the whole surface of the 
solitary ovary. This very remarkable structure, which is very rare among plants, 
occurs in the nearly allied family lMuhzabale <r, to winch this tribe exhibits an in- 
teresting transition. It is found also, curiously enough, in the apocarpous mono- 
cotylcdonous Order Jiuiomace*. 

'I he remarkable Australian genus Kupowatm, described by Mr. Brown in 'Fliu- 
dcis’ Voyage/ and referred by lain without doubt to Anouace*, cannot surely be se- 
parated from the remainder of the Order, but forms a filth aberrant tribe, the well 
known characters of which it is unnecessary to repeat here. A\ e believe that 
this interesting plant has not been found by any botanist but its illustrious disco- 
verer, and though it has been introduced into our conservatories, it baa never flowered 
there. 

la the remainder of the Order the perianth is valvate in aestivation, the petals arc 
never nnguiculnto, the anthers are numerous and densely packed, and the ovules 
ore either erect from the base, of the ovary, or arise from the mitral suture. This 
combination of characters, mtu king the typical Anon are*, is present m about one- 
half of tho Indian species, and iu a much larger proportion of those of America. 
Among these, Anone *, with the ovaries cohering together m the flower, and after- 
wards developed into a compound fruit, form a well-marked tribe. The remaining 
genera we propose to divide into two tribes, Xylopir*, with thick fleshy inner 
ipetals, which are triquetrous, except at tbe base, and (Huatterie*, with corl^^uus 
inner petals, not materially ditlereut in shape or texture frur& the outer ones. These 
tribes appear to us very natural , but they pass by such, insensible gradations into one 
another, that the limit betweeu the two is quite urnitrary. 

In the formation and circumscription of Vac genera, it has been our aim in the first 
instance to bring together those specif w hich possess a similar habit, and which ap- 
pear to us to form natural groups, e iU a to select as generic distinctions such characters 
as are common to the species associated. This has led us to study with care the 
relative importance of fe” floral organs, and we have in consequence made considerable 
alterations in the lirukig 0 f the genera We cauuot expect that the conclusions 
at which we havo arrived be final, as our attention has beeu confined almost en- 
tirely to the Asiatic forms \ hut it may be serviceable to the future monographist of 
this difficult Order, to stated the degree of value we Rre disposed to attach to each 
character. 
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He ovaries of Jnonare# ore generally very numerous and small* m»d closely 
f«ked together. In Ucaria they are columnar, and quite straight, and grooved 
along the Inner face ; but generally they are ronnded on the back, and oblong in shape. 
They are usually very hairy, but sometimes perfectly glabrous. This character, though 
constant in each species, is of no avail for the distinction of genera. The style is in* 
variably terminal, and is either continuous with the ovary, and undistinguishable from 
it except by the absence of a cavity, or separates by a joint. In the latter case tho 
mass of styles often coheres together by means of a viscid or gelatinous fluid. The 
style is usually grooved on the inner face, and is stigmatic over its whole surface, and 
often covered with pnpilli. Sometimes it is short and capitate, more generally ob- 
long, and occasionally elongate and subulate. With occasional exceptions, which will 
be noticed under the genera iu which they occur, these characters seem constant. 
The number of ovaries is of lms vnluc. In Xy/opta, a very natural genus, they vary 
from one to ten, and iu Orophea from three to fifteen. In Axtnu/ia and other genera 
their number is equally uncertain. 

The number and position of the ovules are of great importance as generic charac- 
ters. When solitary, thp ovule is cither erect from the base of the cell, as in Unona 
nud Gnatfcrut, or attached 1o the ventral suture, as in LV/i/tcm aud m some Miii* 
n*tc. In Art abut rys and inaxnyotna there are always two collateral ovules, erect 
from the base of the cell. W hen the ovules aic definite, and attached to tho ventral 
suture, their number seems less eonstaut. Thus, iu Unona they vary from two to 
eight, hut are nearly constant in each species. In Mihvm they vary from one to 
two, and in Xy/opin from two to six lu Potyallhn and Ph,rctni1nts there arc two 
superposed ovules inserted very near the base of the cell, one of which seems occa- 
sionally absent, in which case Polyalthia is with difficulty distinguishable from 
Guatlnria. W hen the ovules are numerous they art* arrange d more or leas distinctly 
iu two rows, and arc closely packed together they arc then occasionally mibdelinite, 
cspceudly where the ovary is very short, but this is iu no case a diameter of generic 
value. The section Kentia of Melodorim, where the) are reduced to two, is the only 
very marked exception to the importance of the diflereuee between definite and inde- 
finite ovules iu the Order. 

Tho shnpc of the stamens forms a very important character in Anonacea> , when- 
ever it deviates from the ordinary type TIiih typo, which depends mainly upon the 
great compression ol the anther, is nearly sessile, cuncatc, tdiugoual, with two 
dorsal cells almost in contact with one another, and the connective produced be- 
yond the authers into a depressed rounded head. Mole rarely the cells are distant, 
and almost lateral. The process of the connective is, however, m some genera elon- 
gated, and not at all depressed or truncate. In one section of Vvaua the anthers 
arc flat and almost foliaceous , and ill the whole group of Sacroprf ale* they arc ovoid, 
with a scarcely conspicuous proctws of the eonncttivum, When the stamens arc 
definite iu uuuibcr they are very irregular in shaja*, but usually trapezoidal, with ft 
thick fleshy connective and small dorsal anther-cells 

The torus varies remarkably in amount of development, W r hcrc the number of 
ovaries and stamens is definite, it is very small, but in genera] it is large and con- 
spicuous, being sometimes cylindrical and elongated, as in lianuucutnx or JUar/Hofia, 
but more generally conical, somewhat nfler the fashion of linbus, or broadly cylin- 
drical and truncated. It is not un frequently slightly concave iu the centre, and this 
concavity becomes extreme in Xy/opur, where the stamens me borne on the outside 
of the torus, which completely encloses the ovaries The modifii ntioiis of this organ 
are very constant, but not always sufficiently capable of definition to render them 
available to the systematise 

The shape of the jietals has been much neglected in the formation of genera, 
Blume, however, has employed it as a sectional character in Uvarta, under which 
genus he has united most of the ninuy-ovuled A nonanes, and also in Polyctlthta, 
in which he includes many of those with two ovules. The sections thus formed 
are highly natural, as the species included in them agree very closely in habit: 
and we have accordingly raised them to the rank of genera, following an indica- 



FtOUA LNDICA. 


IJnonaeea. 


n 

t bn given by Bintne himself. Throughout the Order the shape of the petals ap- 
pears to afford characters of great importance, and the facility with which it can 
be determined makes it of great practical utility. The particular modifications are 
readily recognized, and have for the most part been already indicated j others will he 
specially noticed under (he different genera. 

As an accessory character the inflorescence is deserving of attention, since it will 
often be found that its different modifications correspond with generic groups. The 
inflorescence of Anonacea is generally definite and terminal, bat very often, by the 
continuance of the growth of the axillary bud, the flowers become leaf-opposed. Fre- 
quently the leaves on the flower-bearing branch are reduced to mere bracts or scales, 
in which case we have axillary cymes. These are occasionally so far reduced as to 
bear only one flower, with several empty bractlets at the base of the peduncle ; but 
truly axillary and solitary flowers are very rare. 

The nature of the fruit appears to bear less relation to the natural groups than 
any of the characters enumerated above. The number of ovaries which ripen their 
seeds, and the number of seeds which are developed, vary much. Many -seeded fruits 
oocur in the same capilulum with one-seeded oues in many Uvaria and Melodora. 
In Vnona the many-jointed pods arc frequently reduced to one joint. Occasionally 
(as in Ouattena ) the shape of the seed and the nature of the testa afford good 
characters, but the fruit of many species being yet unknown, the universality of this 
character is still doubtful. The dry and fleshy fruit is also a very uncertain cha- 
racter, as the ondocorp appears to remain long dry, and at last suddenly to become 
pulpy : this we have observed in several genera. We have therefore made no use of 
characters derived from the fruit, except for the purpose of distinguishing species. 

In distribution Anonacea are one of the most tropical Orders. The most northern 
species known is Aaimina pygmaa, which is found on the southern shores of Lake 
Erie, ill North America. In South America they do not extend beyond 32° S. In 
Africa some occur at Natal, hut none in the Cupc district. In the Mediterranean 
province and throughout Europe they are unknown. In China a few occur as far 
north as Hongkong, but none in North China or Japan In India only one species 
extends to 30° N., and in Australia one only is known further south than Moreton 
Boy, namely Eupomatia t which is a native of New South Wales. 

So many Anonacea are still undescribed, and the materials which exist in her- 
baria are still so imperfect, that the number of species cannot be definitely esti- 
mated. A conjectural estimate may, however, be formed. We have described 123 
species. Blume has enumerated 31 from Java alone ; and from the materials we have 
seen, wo think we may safely assume that the Mala) an Archipelago contains at least 
as many as continental ludia. In Australia they are probably much less numerous, 
the climate of that country being very much dner*, several very interesting forms 
have, however, been brought from the northern and eastern coasts of that conti- 
nent, *cuid their number will probably be hereafter considerably increased. On the 
whole, we may assume the number of eastern species to be about 250. For Ame- 
rica we may perhaps allow an equal number, as Von Maitius has enumerated 97 
species in the Brazilian flora, and they are vei y numerous in equatorial America. 
From Africa few are as yet known, but, as has been pointed out by Bentham, they 
bear a very large proportion to the whole amount of the flora of western tropical 
Africa, and they extend throughout the whole of the continent as for as Abyssinia, 
Madagascar, and Natal; their number may therefore be guessed at 100; which 
would make the total number of species in the Order 600. 

In India the Anonacea arc most abundant in the Malayan peninsula, from which 
55 are known. Ceylon has about half that number, of which all but three are dif- 
ferent from those of Malaya. They exhibit a maiked preference for the hnmid pro- 
vinces, and are almost entirely wanting iu the dner ones. The number lessens as 
we proceed northward, but they arc still numerous iu the forests at the base of the 
Khasia mountains and in the Assam valley. Further west they rapidly diminish in 
uumber, though a few creep along the base of the Himalaya as far as Nipal. The 
Dorms characteristic of Ceylon and Malabar extend north along the chain of the Ghats 
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to Conoaa, Ksndesh, and even the mountains of Orissa, sad in greatly diminished 
numbers to the hills of Behar, whenoe a single species reaches the base of the Hima- 
laya in Qarhwal at Debra. 

The forms characteristic of the Madras and Malayan peninsulas respectively are 
scarcely intermingled in any part of these regions, the number common to the two 
being only six, of which three are common to Ceylon and Malaya, and three are 
found in Khasia or the eastern Himalaya, as well as in Behar. 

Few Anonacea rise to any height ou the mountains, as might indoed be expected 
from the tropical character of the Order. In Ceylon they are found up to 6000 
feet, and in Khasia up to 5000. In Brazil, according to St. Ililaire, their greatest 
deration is 4000 feet. As about a fourth part of the Indian species are scandent, 
it is onrious that no scandent species has yet been described from America. It may 
also be observed that in America onc-ovuled species predominate, whereas in Asia 
the majority are many-ovnled. In India the sjiecies of Anonacea generally inhabit 
dense forests, and no representatives occur of the many shrubby species which in 
Brazil clothe the ratnpos, or onen grassy plains. 

In addition to the published materials regarding this Order, wo have had acoeas 
to a number of drawings and descriptions of Penang species made many years ago by 
Sir W. Hooker. "NVe have also found in the Ilookcrian Herbarium many usefiU re- 
marks by M. Planehon, *ho appears to have studied the Order with care: these 
are chiefly identifications of speeica , but several of our new genera have also been 
indicated by him, though withont any characters being given. 

CONSPECTUS TRIBUUM. 


a. CarpeUa in fructum multilocularcin coalita , . Anone>«. 

B. Cnrpella (liscreta. 

a. retain test, imbricata U varied. 

b. Petala trst. valvata. 

a. Stamina luxe imbricata, antheris in flore 

conspicuis SaccopetalEjE, 

£. Stamina densissimo eonferta, invicem an- 
theras occultnntia. 

i. Petala mteriora unguiculata . . . MiTREPHOREdE. 

ii. Petala intcriora baud unguiculata. 

1 . Pet. int. incrassata triquetra . . Xylopie.®, 

2. Pet. int. exterioribus subconfor- 

mia vel basi tantum excavata . . Guattebie®. 


In Uvarteit et Mitrephorew paucis stamina defiuita occurrunt. 
CONSPECTUS GENERUM. 

• 

I, Uvaeieje. — Petala aostivationc imbricata. 

a. Stamina definita (12-21) 1. Sageraa. 

B. Stamina indefinite. 

i. Ovula numerosa. 

a. Flores dioici. Stamina in toro cy- 

lindrico breviter cuncata .... 2. Stelechocarpu t, 

b. Flores hermaphroditi. Stamina pla- 

no-compressa, in toro planiuscuio 
disposita 3. Utwria . 

ii. Ovulum solitarium in sutura ventrali . 4. EUipeia. 
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1L Mitkephoe*^. — P etala interiora unguiculata. 
a. Ovulum solitarium e baai erectum ; sta- 
mina definita (12-21) B. Popowia. 

B. Ovula 2 prope basin ovari superposita; 
stamina inaefinita ........ 6. Ooniotkalamus, 

c. Ovula in sutura ventrali 2-6, stamina de- 
finite 7. Orophea. 

d. Ovula indefinita, stamina indefinite . . .8. Mitrephora. 

III. Anone^i. — C arpeUa in fructum multilocularem 

cobaerentia 9. Anona. 

IV. Xylopieje. — P etala interiora incrassata, triquetra. 
a. Torus conicus ; antberai connectivi processu 

oblongo apiculatm ........ 10. Melodorum. 

B. Torus planiusculus .11. Habzelia . 

c. Torus excavatus ; antherai truncato-capita- 

tm; stigmata elongata 12. Xylopia. 

V. GuATTEBiEiE. — Petala planiuscula vcl basi tan- 
tum excavnta. 

a. Petala basi circa ovaria constricta, lamina 
f recta vcl patcnte plana. 

a. Ovarium 1, ovulu in sut. vetitr. plura . 13. Cyathoealyx. 


b. Ovaria plura, ovula 2 e basi erecta . 14. Arlabotrys. 
u, Petala plana, corincea vcl tcnuia. 

a. Ovula indefinita, bisenalia . . . .15. Cananga. 

b. Ovula definita. 

a. Petala subconformia. 

1. Ovula 2-8, in sutura vcntrali re- 

gularitcr disposita 16. Utiona. 

2. Ovula 2, prope basin superposita 17. Polyalthia. 

3. Ovulum 1, e basi crcctum . .18. (hiatteria, 

4. Ovula 2, c bnsi crecta . . . .19. Anaxagorea, 

b. Petala interiora crassa, exterioribus 

minora, conniventia 20. Oxymitra , 

c. Petala exteriora miuuta, scpnlis con- 

forima 21. Phmnthm. 

VI. Sacjcopetaleas. — S tamina lnxe iiubrienta. 

A, Petala exteriora miuuta, sepalis subcou- 
Jformia. 

a. Ovula in sutura vcntrali 1-2 . . .22. Milium. 

b. Ovula indefinita 23. Saccopetalum . 

B. Petala submqualia 24. Alphonsea. 


Tribus 1. Uvawejs. 

Petala plnno-convexa, coriacca, obtusa, aistivatione imbricata. Sta- 
mina indefinita, dense conferta, rarius (in Sagercea) definita. 

This tribe is, we thinh, % very natural one The scandent habit of most Uvane* 
indicates au approach to SeAuandraeete, which it confirmed by the imbrication of the 
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petals, as well as by the occasional separation of the sexes, and the tendency to repand 
leaves. The truncal inflorescence of Steleohocarpus recurs in Kadsura cauhjtort *, 
Blame. 

The American genua Asimina, in which the petals are only very slightly imbri- 
cated, approaches l r nona by their thin, almost membranous texture, and by its sta- 
mens and tom. 


1. SAGERiCA} Dalzell in Hook. Kcw Jonrn. iii. 807. 

Flores hermaphroditi vel unisexuales. Sepal a 3, rotundata, seat, im- 
bricata. Petala 6, biserialin, orbicularia, carnosula, concava, ©st. im- 
bricata. Stamina 12-21, nbbroviato-cuneatn, carnosa, truncata, dorso 
antherifera ; anther© biloculares, loculis oblongis longitudinalitcr dekis- 
centibus. Torus planus. Ovaria definita 3-6, lineari-oblonga ; ovula 
circiter 10, suturre ventrnli iuserta, biserialia, — Arbores, foliis cortaceis 
lucid is plnberrimU, floribus axillaribm fasciculalis. 

"When the ovanca arc three in number they alternate with the sepsis. The 
stamcnB closely icscnible those of Bocagea (among Sarropeiatea f) and of Orophea 
among Mttrepfwrca , buttherc is too little resemblance in other respects among those 
genera which have Hubdcfinite stamens, to render it advisable to form of them a dis- 
tinct section, aR lias been done by Blumo and Endhcher. No species of Sageraa 
are known save those described below, but Oualteria poltla. Wall. Cat. 0450, from 
Tcnaascrim, which has no flowers nor fruit, has the habit of the genus, and is pro- 
bably a congener, if iudeed it be not referable to one of the species described below, 

1. S. laurina (l)nlz.! 1. c.) ; foliis iincari-oblongiB, pcdicellis 1-5 
basi squmnulosis floribus kcrmaphroditis 12-andris, sepalis glabria, 
carpellis globosis. — Gualteria InunTolia, Graham , Cat. Bomb. p. 4. 

Hab. In sylvis Concnn utriuncpicl — (FI. Oct. Nov.) (e. s.) 

Arbor mcdiocris, elegans, Lauri facie. Jtamvh rugosi, nigricautes, glabri. Folia 
basi rotundata vel acuiiubcula, apiec angustatu, 5-7 poll, longa, l£~2 lata, petiolo 
’-poll., tcnuiter conaecu, ngida, nervis rrebre reticulatis. Fedurlli ^-pollicares, 
bmrteola in medio pedtrrilo ovali vel rotundata. Flores albi. Feiala fere semi- 
polhcaria. Anther a exteriorcs interdum auanthcra* Carpel fa globosa, glabra, cir- 
citcr sexspenna. 

This tree is said by Mr. Palzclt to yield vuluable timber of a reddish colour. It 
will probably be found to be also a native of Malabar. 

2. S. elliptica (H.f. et T.) j foliis lineari-oblongfe, floribus axil- 
laribus vel secus ratnos crassiores solitariis aut fasdculatis, pedicellis 
brevisaimis basi squaraulosis, floribus dioicis 1 2-andris, sepal is ciliatis, 
carpellis obovatis. — Uvaria elliptica, Alph. DC. AUtn. 27 ; fFall. Cat, 
6470! 

Hab. In prov. Tcuasserim ad Tavoy, Wall.! — ( v.s .) 

Arbor excclsa, corticc ramulorum slbido vel grisco ltevi glabro. Folia 10 poll, 
longs, fere 8 lata, pet. I -poll., basi obtusa, apicc obtusa vel acuta, crasse coriaeea, 
nervis vix conspicuis. Bracteola m medio pedicdlo rotundata. Sepala margin* 
membrauAcea, Feiala late evalia, margine ciliata, | poll. longa. CarpeNa immature 
obovato-oblonga. ' 

3. H* Thwaitesii (H.f. et T.) ; foliis augustc oblougis, floribus 
secus ram Os crassiores fasciculatis icosamlris hermaphroditis. 
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Hab, In Zeylania, Thmtiet! (No. 8709.) — (v. e.) 

Ardor. Cortex ramulorran rugulosus, ttrofuRcus: Folia 8-12 poll. longa, 8-4$ 
lata, petiolo $-§-poU., coriacea, glaberrima, lucida, subtus pallidiora. FediceUi 
2-4, ban bracteati, squamulis minuria, polli cares. Sepal a abbreviata, obtuaa. Petala 
rotundata, exteriora majora. Stamina toro planiusculo inserta, eompressa, late cu- 
neiform! a, irregularia, plana, truncate, dorso antherifera. Ovaria 8, subglobosa, ir- 
regnlariter aagulata, pare® strigosa, stigmate depresso coronata. 

This species is a good deal like the last, but the flowers are larger and hermaphro- 
dite. The stamens are also more numerous ; and as these characters ere usually 
constant in the Order, there can be little doubt that the two are specifically distinct. 
We have only seen one specimen and a single flower, and the frmt is unknown. 

2. STELECHO CARPUS, Blume. 

Uvaricc sectio, Blume, FI. Jav. Anon. 13. 

Flores dioici, fcominei majores. Sepala 3, rotundatn. Petala 6, 
ovalia vcl rotundata, cequalia, sest. imbricata. Stamina indefinita, secua 
torum anguste conicum dense imbricata, breviter cuneata, connectivo 
ultra antherarum loculos extrorsos contiguos truncato capitato. Ovaria 
numerosa, torum bcmisphaericum obtegentia, oblique ovalia, ovulis in axi 
6-8. Stigma sessile, depressum, radiatum. Carpella magna, globosa, 
polysperma. — Arbor, foliis coriaceis lucidis, venis arcuatis distantibus 
subtus prominulis, inflorescentia supra ramos fasciculata . 

This genus seems to have no very close affinity with any other in the Order. The 
rounded imbricated petals constitute an approach to Uvaria, but the ovaries are 
widely different, os well as the whole habit. It approaches Schizandracea in its 
dioecious flowers, which arc rare in the Order, but occur in several very distant parts 
of it, and do not appear to be of much moment in deciding affinity. The habit 
and foliage, as remarked by Blume, are a good deal like those of some Magnoliaee a 
(Talauma pumila for example), but the truncal inflorescence, and the aspect of the 
flowers, recall that of some species of Sckizandrea. These, however, are perhaps 
distant or fanciful analogies, of no real value. We retain the name adopted by 
Blume for the section of Uvana, to which he refers his plant ; but the other species, 
U. reticulata , Blume, must, according to our views of affinity, be excluded. Of that 
plant the mole flower only is known, so that its position cannot be indicated with 
certainty. If the female flower presents no obstacle, it may form part of the genus 
MHrepkora , notwithstanding its dioicality; but if it differs, it must form a new 
genus dose to it, and to Orophea, Bl. 

1. 8* Burahol (Blume, FI. Jav. Anon. 48. t. 23, 25 C, sub Uvaria); 
foliis oblongo-lanceolatis utrinque acutis, floribus feemineis longe pedi- 
cellate, carpellis globosis breviter pedicellatis. 

Hab. In peninsula Malayans ad Singapur, Lobb! — (v. a.) 

Distrib. Java, Blume. 

Arbor exodsa. JlamuU nigri cantos, rugulosi, glabri. Folia gape acuminata, 
coriaoea, rigid®* 5-8 poll, longa, 1$~8 lata, petiolo J-pollicari, utrinque glaber- 
rima, venulis (in sicco) oouspicue reticularis. Flore t secus truneuxn et ramos in 
taberculia lignosis bracteis squamaformibus dense imbricatis onustis pubesoentibus 
fasdculati ; matculi feemineis multo minores, pedicellis $-1 poll, longis ebractearis 
pubesoenribus, sepalis minutis, petalis $ poll, longis ; famin e triplo m^jores, pedi- 
aellis Mpoffimibus validis apioe subdavatu rugous costatis infra medium bractearis, 
petalis larioribut. Ovarm serioea, obliqua, dorso super ne gibbosa. CarpeUm panes. 
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taro globoto insideatia, seaquipaUicaria, baccata, aromatica. Semin* 4-6, ovalia, 
subcaraprwaa, ■ubragosa, castanea, margine elevato cincta, triserialia. 

Oar •pedmers being in flower only, we have derived oar character of the fruit 
from Blame** detailed description. There are specimens in our own Indian col- 
lections of a tree from the forests north of Chittagong, whidh, though iu leaf only, 
appear to belong to this species. 


8. TTVARIA, L. 

Sepala 8, aestivation e valvata, lata, basi saepe coalita. Petala 6, 
rotundata, ovalia, vel oblonga, Best, biserialiter imbricantia, plano-con- 
vexa, basi interdum plus minus coalita. Stamina indcfmita, multi* 
serialia, plano-comprcssa, oblonga vel lineari-oblongn, antherarum lo- 
culis remotis dorsalibus lincaribus, conncctivo iu processum oblongum 
subfoliaccum vel trunentum et abbreviatum producto. Torus parum 
clevatus, truncatus, pubcsccns, inter ovaria srvpc dense tomentosus. 
Ornria indefinita, recta, lineuri-oblonga, nngulata, intus sulcata, pu* 
bescentia, stylo continuo npicc truucato, marginibus involutis, succura 
gelatinosum effudente coronata; ovula indefinita, biscrialia. Carpella 
polysperma, forma valdc vnria, interdum abortu meio- vel monosperma* 
— Frutiees scandenles vel saltern sarmeniosi, pube vel tomento stellate, 
inflorescentia plerumque opposiiifolia, rarissime axillari. 

Notwithstanding the exclusion of many species, this genus still remains a very 
extensive one. The species appear to be all seandent, and they are entirely confined 
to the Old World, through which they are widely distributed, from western Africa 
to the Philippine Islands. Ihana liras') luma of Von Martins, with an nrillns and 
dehisciug fruit, and stamens like those of A/toua, certainly does not belong to the 
genus. It ought probably to be associated with dsimma or Torceha , as has been 
suggested by Asa Gray. 

The principal characters of the genus Uvaria, as now limited, arc the equal petals, 
imbricate m icstivation, and the narrow, linear, eylindrical ovaries, perfectly straight, 
with a very short style, which is innrkcd at the apex with a horsc-shoe-Iike impres- 
sion, continuous with the ventral groove of the ovary. The ovules arc always nume- 
rous, and the carpels always (except by abortion, and that not typically, but casually) 
numerous, or at least scarcely definite. 

The genus divides itself naturally into two sections, characterized by very different 
forms of stamen. In one of these, containing the majority of the species, the sta- 
mens are flattened, and the outer series generally very thin, ami sometimes barren, or 
without anthers. In the ilher, which contains U. Zeylanica , L., the original species 
of the genus (to which, therefore, if division be carried further, the unmc must at- 
tach), the stameus are narrower aiul truncate at the apex. This is, however, only a 
question of degree, the outer stamens, even in this section, being terminated by a 
projection of the eouneotivuni. 

The jictals are occasionally united at the base in U. Narum and other species, in 
which cose they form a single verticil, like the tubular perianth of most monocotylc- 
donous plants, though belonging to two distinct senes, alternating with one another. 

Sect. 1. Macrantht. — Conneciivum in processum magnum sub** 
foliaceum product urn. Anther as loculi remoti. Stamina cxfce* 
riora tenuia, subfoliacea, interdum ananthero. 

1. JJ . purpurea (Bl. Bijdr. 11, FI. Javce Anon. 18. 1. 1 el 18 A) ; 
foliis cuneato-oblongis vel oblongo-lnnceolatis basi angustatis corda- 
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tis, pedoncnlia unifloris, bracteis 2 xnagnis rotundatis submembrana- 
ceis nervosis ante florationem alabastrum invoiventibus, petalis ovali- 
oblongis, carpellis baccatis oblongo-cylindricis dorso bicostatis longe 
pedicellatis.— Wall* Cat . 6485 ! (excl. E et Gr). U. grandiflora, Watt. 
PI. As. Par. ii. 1. 121 ; Roxb. PL lnd. ii. 665 ; W. et A. Prod. i. 9 ; Alph. 
DC. Mlm. 29. U. platypctala, Champ.; Benth. in Hook. Kew Jourtt. 
iii. 257. Unona grandiflora, BC. Prod. i. 90. 

Hab. Pegu, Wall.!; et in Penins. Malay.: ad Penang, Phillips ! 
Malacca, Griff. / et Singapur, Lobb ! — (v. «.) 

Dibtbib. Sumatra! Java! Ins. Philippin. ( Cuming , 1380!) Hong- 
kong! 

Frutex scandens, sarmcntosus. Ramuh distichi, nigricnntcs, rugosuli, juniores 
pills stellatis fusco-toinentosi ; partes novella? omnes dense fusco-tomentoscc. Folia 
acuta vel acuminata, rarius obtusa, 6-12 poll, longa, 2-4 lata, petiolo ^-poll., 
coriacea, supra sparse stcllato-pubcscentia, uervo medio piloso, demum glabresceutia, 
nitida, nervosa, snbtns pilis fulvis steUnlis dense lomentosa, plcruraque margine uu- 
dulato-repanda. Feduncuh extra-alares, strpe oppositifolii, pollicarcs, subdavati. 
Bractea tomcntosro, decidmc. Jlabasiri globosi. Sepala extus tomentosa, late 
ovata, obtusa, nervosa. Flores purpurci, diametro 8-j)ollicarc8, suavcoleutes. Be* 
tala 1-1^-polliearia, sub lento pubcsccntia, intcriora angustiora, basi angustata. 
Baccat 1-4 poll, longfr, lcviter tornlostc, oblique aoutiuscuhe, flavte, tomeutoste, 
dorso oostis 2 prominentibus distantibus not atm, pcdicello 1-1^-pollicari suffultje. 
Semina partitionibus cellulosis separata. 

De Candolle, who described this plant in the Prodromus, from specimens brought 
to Europe by Lcscbenanlt, gives Bengal as the locality ; but these specimens were 
doubtless collected in the Calcutta garden, where the plant has long been cultivated. 
We have not seen the fruit, which, however, is described and figured by Wallich. 

2. U. ferruginea (Ham. mss.) ; foliis obovatis vel oblongis, pe- 
dunculis oppositifoliis unifloris medio unibracteatis, petalis ovato-ob- 
longis cinereo-tomcntosis. 

Hab. In prov. Ava ad Meadny, Hamilton! — (v. s. in Herb. Mus. Brit.) 

Frutex scandcns. Hamuli elongati, lteves, fulvo-tomentosi, paucifoliati. Folia 
distantia, supra adpresse pubesccntia, snbtns la\e stollatim pubeseentia, ad costam et 
nervos fulvo-tomentosa, 4-0 poll, longa, 2£-3| lata, petiolo j-poll, Fedunculi so- 
litarii, dense ferrugineo-tomeulosi, poll, longi, medio bractcam lanceolatam scini- 
poUic&rem gerentes. Sepala latn-ovata, ^ poll, longa , pel ala * poll, longa. 

There is only one specimen of this plant in the British Museum, but it seems 
so unlike anything else we have seen that wc have no hesitation in describing it as 
distinct. As wc have not examined the flowers, we have only the general appearance 
to guide us \\\ referring it to Vvaria. It is evidently a climber, and the specimen 
exhibits a less woody appearance than is usual in the Order, being an elongated, soft 
shoot, with few aud distant leaves. 

3. U. Hamilton!! (Il f. ct T.) ; foliis obovato-oblongis supernc 
angustatis et in acumen gracile produces menibranaccis utrinque pu- 
bescentibus, pedunculis oppositifoliis 1-2-floris, bracteola parva in 
medio pedicello, petalis late obovatis, carpellis longe pedicellatis ovali- 
subglobosis tomentosis. — U. purpuiea, Wall. Cat. 6485 El 

Hab. In montibus Beliar prope Mongltir, Hamilton !; ct setus basin 
Ilimnlayte orientalis: in prov. Sikkim ! et Assam ! — (r. r.fruct.) 
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Frutex alte scandens. Famuli nigricantcs, juniores fulvo-tomentoai. Folia 5-8 
poll, longa, 2-8$ lata, petiolo i-poll., interdum ovalia vol lineari-oblonga, basi au- 
gust ata, rotandata vel Mibcordata, utrinque secus nervos (subtus densins) moliiter 
pubescentia ; pilis stellatis, Pedxncqli abbreviate vix I-pollicara ; pedicelli dense 
ferrugmeo-tomentosi, l-l^-pollicarea, medio bracteolam ovalom vcl oblongam ge- 
rentes. Florets magni. Calyx rotundatus, ^-pollicarie, fulvo-toraentosus, nervosus. 
Petala 6, pollicaria, fere rotundata, obtusa, utrinque dense tomentosa. Stamina, 
maria , et torus V. purpurea . Torus fructus dilatatus, subglobosua. Carpel l a 
£ poll, longa, pedicello pollicari suffulta, carnosa, (sapore subdulei,) cinereo-tomen- 
tosa. Semina biserialia, oblonga, compressa ; testa fusca, nitida, laivi. 

Apparently a very distinct species. The fruit when dried is very like that of V. 
tufa, Blurae, which is represented with slightly projecting seeds. This seems, how- 
ever, in our species to bo the result of drying, and we have no notes of the appear- 
ance in a fresh state. 

4. U« semecarpifolia (H.f. et T.) ; foliis oblongis vel obovato- 
oblongis obtusis cum mucrone brevi basi subcordntis, pcdunculis op- 
positifoliis abbreviates 8-G>floris, petal is ovahbus cincreo-incanis, car- 
pellis ovali-subglobosis fulvo-tomentosis lsevibus breviter pedicellate. 

Hab. In Zeylania, Walker ! T/acaites ! ; in Malaya ad Malacca, Grif- 
fith !— (v. 8.) 

Frutex scandens, ramulis fulvo-toincntosis. Foha 6-10 poll, longn, J a 

S ctiolo £-noll., cormcca, rigida, supra (prmsertim secus costara et nervos) pnbcrula, 
emum glabra, subtus pilis stcllatis pubeaecntia. Teduncuh fulvo- vel einereo-to- 
mentosi, vix seinipollicares, brsieicis pluribua rotuudis muruti ; pedicdli vix ^-polli- 
carcs, medio bractcolati. Flores in specimine nondum apart i. Fructus subglobosi, 
diametro fere pollicaroa, pedicello ^-pollicari Semina biserialia, 8-10, Irma, testa 
nitida, fusea. 

5. U. macrophylla (Roxb. FI. Ind. ii. G63); foliis oblongis vcl 
obovato-oblongis abrupt? acuminatis supra glabriusculis subtus fusco- 
tomentosis, pedunculis oppositifoliis plurilloris, pctalis ovalibus, car- 
pellis numerosis subsessilibus ovato-oblongis glabris. — f Val ! . Plant. As. 
Far. t. 122, Cat. G4S7 ! (excl. F. quoad sp. friictiferum). U. cordatn, 
Wall. Cat. 6486 1 U. rufcsccns, Alph. J)C. Mem. 2G (excl. detscr. fruc- 
tus). Guatteria cordata, Dunal , Anon. 129. t. 30; DC. Syst. i. 505, 
Prod. i. 93. 

Hab. In sylvis montanis Silliet et Chittagong, Roxb.\ in Aval Te- 
nasserim 1 Malaya ! — (v. s.) 

Distbib. Java. 

Frutex scandens. Ramuh ferruginco-tomcntosi. Foha roriaccu vel juniora mem- 
branacea, ovaba vel late oblonga, basi cordatn, 0-12 poll, longa, 3-0 lata, petiolo 
A* pollicari, supra aerus eostam pubesccntm, et iota bupciJieie sub lenle stdlatim 
puberula, subtus pilis stellutis tomentosa Feduneuli dense niiereo- vd fulvo- tomeu- 
tosi, pollicares, hractcis plunbus ovalibus tomentosis. Fed ice Hi j>oll wares, versus 
medium bracteolam gcrcutes. Afabastri globow, dense cincrd. Srpala ad medium 
coalita. Petala rubescentia, j-poUicaria, basi plus minus coalite. Stamina exte- 
riora late linearia, nuanthcra, truncata. CarjAla 1 5-20, toro subgloboso inserts, 
ovsli -oblonga vel suliglobosa, 1-1 \ poll, longa, interdum subtorulosa, baccantia, sti- 
pite vix iineam long© erasso lusideutia. Semina biserialia. 

From their large size, and the consequent imperfect ion of the specimens, many of 
the closely allied species of this genus are not readily distinguishable without ripe 
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fruit ; or at least the. suites of specimens available in herbaria are not sufficient to 
enable a correct conclusion to be drawn as to the extent to which the leaves vary. 
Wallich’s figure and description arc the authority for this species, and there are good 
specimens of it in the Iinnman herbarium, both in fiower and fruit. We have also 
before us numerous dowering specimens from all parts of Trans- Gangetic India, 
but no fruit, except on the Wallichian specimens. There is, however, a veiy simi- 
lar species from the Philippines (Cuming, 751), which has long-pedicelled gla- 
brous carpels ; and as this is uudistingnishable save by the fruit, it is quite possible 
that some of our specimens may belong to it. Others are probably referable to V. 
semecarpifolia, or to a third species, as there are considerable differences in the 
form and textnre of the leaves, some being membronons and some rigidly coriaceous : 
this, however, may depend on age. U. liilorahs and ovalifolia of Blume are also 
evidently very nearly allied, but we do not venture to unite them without seeing 
specimens. 

In the Wallichian collection at the Linncan Society there is a specimen in fruit 
under the letter F, which certainly does not belong to this species, though we think 
the larger leaves on the same sheet do. In this the carpels are globose, rugulose, 
covered with brown tomentnm, and moro than half an inch in diameter, with a pedi- 
cel more than an inch long. The leaves on the specimen are elliptio-obovate, snb- 
cordate at base, five inches long by three broad, stellato-pnbescent below, but they 
ape not sufficient to identify it with any of the species here described. We are, how- 
ever, inclined to believe that M. Alph. De Candolle must have received a similar 
fruiting specimen along with his specimen, because we cannot doubt (notwithstand- 
ing the discrepancies in his character of the fruit) that his XJ. rufrscens is Wallich'a 
IT. macrophylla. This appears evident when the localities of XJ. rufescens, given by 
De Candolle, are compared with those in Wall. Cat., in which XJ. rufescens is not re- 
ferred to. 

6. U. dulcift (Dunal, Anon. 90, t. 13) ; foliis ovalibus vel oblon- 
gis supra puberulis subtus dense furfuraceo-toracntosis, pedunculis ab- 
breviate subumbellatim 1-4-floris, petal is oblongis basi coalite. — DC. 
Syst. i. 483, Prod. i. 88 ; Spr . Syst. ii. 639. U. Javana, Dun. Anon. 91. 
t. 14 ; DC. Syst. i. 483, Prod. i. 88. 

Hab. In peninsula Malayana ad Malacca, Griff .! — (». s .) 

Distbib. Java, 31. J 

Frutex alte scandens. Hamuli atro-fusci, juniorcs stellalo-tomentosi. Folia ob* 
tusa vel acutiuscula vel abrupte acuminata, basi rotundata vel rctusa, margino sub- 
repanda, 8-5 poll, longa, $-2 lata, petiolo tomentoso 2-3 lineas longo, coriacea, 
supra pUis minutis stellatis vel simplicibus sub lonte tautum couspicuis tecta, subtus 
venosa. Pedunculi lignosi, £-£-polticares, bractcis pluribus ovatis parvis tomentosis, 
pedicelli 1-4, p-1 poll, longi, medio braeteolati, bracteolis bractcis similibus. Ala- 
bastri globosi, dense cinereo-tomentosi. Flora odorati. Sepala late ovalia, basi 
concrete, obtuaiuscula. Fetdla patentia, fere pollicaria, utrinque tomentosa. Sta- 
mina abbreviate, ext. sterilia. 

Sufficiently distinct from U. macrophylla in the smaller size of the leaves, and in 
the shape and aspect of the flowers. It is near U. rtf a, Blume (a species which has 
not been found within our limits), but that is more frequently one-flowered, and the 
petals are a good deal smaller and broader. U. mtcrocarpa , Champion (from Hong- 
kong), is also closely allied, but nearer to XJ. rvfa , from which it differs by the smooth 
not transversely sulcate carpels, and by the large flowers, which are not distinguish- 
able from those of V. macrophyUa % Roxb. Blume distinguishes U. Javana from V. 
dvlcit by the stellate, not simple, hairs of the upper surface of the leaves. He seems, 
however, to trust entirely to Dunol’s figure, without having seen speoimens of V \ 
dulcu. In our specimens wc see simple and stellate hairs intermixed. 
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7. U. Bphenoc&rpa (H.f. et T.) ; foliis brevissime petiolatis an- 
gu&te obovatis vel cuneato-oblongis acuminatis supra minute scabris 
subtus pills fulvis stellato-tomentosis, peduuculis unifloris, bracteis ro- 
tundatia imbricatis squamseformibus, petalis ovalibus, carpellis sessilibus 
obovato-cuneiforraibus tuberculatis. 

Hab. In iusulee Zeylaniae montosis, Walker t Champion! Thwatiet! 

— (P- *•) 

Frutex veroairailiter scan dens. Famuli elongati, flexuosi, graciles, nigricantes ; 
juniores fulvo-tomcutosi. Folia brevissime petiolata, basi rotundata vel retusa, sen- 
sim vel akrnple in acumen longnm graeile attcnunta, 3-5 poll, longs, 1|-2I lata, 

? jtiolo 1-2 linens longo, supra atro-viridia, sicca nigricantia, sub lente stellato-pilosa. 

eduncuh oppositifolii, scmipollioares, tomentosi. Flores parvi, diametro vix semi- 
pollicares, Alabastn globosi. Sepala dense fulvo-tomeutosa, m cyathnm obtuse 
trilobum coalita, in fructu subpersisteutia. Fetal a ovalia, obtusa, ciuereo-tomen- 
tosa. Torus fructus depresso-globosus. Carpella 8-10 vel pauciora, vertice rotun- 
data, pilis fulvis rigidis dense tomentosa, supra medium grosse et irregul&riter tu- 
berculata, pollicuria. Semina disscpiinentis ccllulosis separata, oblique biserialia. 

This is & remarkable species, readily known by its very peculiar fruit. "We have 
•een only one expanded flower, and have therefore not examined the ovaries. The 
habit and characters, however, leave no doubt us to the genus to which it ought to 
be referred. 

8. TJ. hirsute* (Jack, Mai. Misc. cl in Hook. Bot. Misc. ii. 87) ; 
foliis oblongis apioe plerumque longe acuminatis breviter petiolatis su- 
pra longe et laxe pilosis subtus deiisius hirsutis, pedunculis unifloris 
supra basin unibracteatis rarius bifloris, petalis ovalibus puberulis, car- 
pellis oblongis hirsutis longe pedicellatis. — Blame, FL Jav. Anon. 22. 
t. 5 ; Wall. Cal. 6458! (exci. C, qusc planta stipulate, forsan Diptero - 
carpi species). U. pilosn, Boxb.! FI. Indjn. 665. U. velutina, Bl. Bijdr. 
13, non Roxb. TJ. trichomalla, 111. FL Jav. Anon. 42. t. 18. 

Hab. In Benins. Malayana ad Penang, Jack, Wall.! Singnpur, Lobb! 

-(*. 

1)i8Trib. Java, Bl. 

Frutex sarmentosus. Bamuh cinerei vel nigricantes, rngnlosi, juniores pilosi; 
partes novelise pilis fulvis patentibns laxe hirsute:. Folia basi subangustata, rotnn- 
data vel emarginntft, 5-6 poll, longa, lj-2£lata, petiolo vix 2 lineas lougo, supra 
pilis longis plerumque simplicibus, subtus pilis stellatis hirsnta, coriacea, nervis obli- 
quis promincntibu8. Fedunculi extra-alares, laxe hirsuli, umflori et paullo supra 
basin articulati, ibique plerumque bractea oblonga } poll, longa decidua pilosa mu- 
niti, vel abbreviati, apice biflori, pcdiccllis pollicanbus supra medium Bracteolam 
shnilem gerentes. A/abastri globosi, laxe pilosi, diam. f-pollicarcs. Sepala sub- 
rotundata, obtusa, reflexa, mcmbranacca, nervosa, extus dense pilosa, petala fere 
seqaantia. Petala sanguines, puberula, fere -^-pollicaria. Stamina fere ad apicem 
authcrifera, counectivi processu ahbreviato obtuso. Ovana dense fulvo-pilosa. 
Torus fructus incrassatns, glbbosus, diam. poliicaris. Carpella 10-20, oblonga 
vel obov&to-oblouga, obtuso vel mucronata, interdum subtorulosa, dorso obscure eari- 
nata, 1-1^-poli., pedicello coquilongo, rarius seminibus pluribus abortivis abbreviata, 
subglobosa. 

Some of the specimens in the Wallichian Herbarium ore identical with 1 J. tricho- 
malla of Blame, which is no way different from the ordinary form of the species. 
TJ. hirsute, filumc, is rather more softly bain, but the floral characters present no 
differences of importance. 
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9* V. bracteata (Eoxb. 71. lad. ii. 660) ; foliis oblongis vel ob- 
ovato-oblongis tcnuiter coriaceis subtus prsesertim eecus 'nervoa sparse 
puberulis, pedunculis oppositifoliie pier unique bifloris, bractea ad bifur- 
cationem ovaH petiolata foliacea decidua, bracteolis ovalibus sessilibus, 
petalis conniventibus, carpellis oblongis obtusis subsessilibua. — Wall. 
Cat 64^8 I U. Gomeziana, A . DC. Mm. 27 ; Wall. Cat. 6460 ! 

Hab. Silbet, Roxb.f Tcnasserim, Wall.! — (FI. Maii, Fr. Sept.)— 
(»• »■) 

Frutex ' alte scandens. Hamuli elongati^cinerei vel nigricantes, janiores puberuli ; 
partes novella tomentosse. Folia acuta vel breviter acuminata, basi angustnta, ro- 
tundata, supra nitida, glabra, secus costam et petiolum pubeseentia, demum glabrata, 
subtus pallida, 4-7 poll, longa, lf-2£ lata, petiolo -J-^-poll. Peduncult -|-polli- 
cares, pubesccntes, bractea semipollicari. Flores pnllide flavcscentcs, nutanteB, dia- 
metro vix ■J-pollicares. Sepal a reniformi-rotundata, pubeseentia, ad medium con- 
lita, undulata. Petal a pubeseentia, lacera, interiora basi subsaccato, -^-1>°11 . Sta- 
mina anguste liuearia ; conncctivi processus oblongus, camosus. Torus fructus in- 
crassatus, J-poll. Carpel ta numcrosa, baccantia, juniora tomentosa, matura pube- 
rula, 1-2-pollicaria. Semina pauco, biserialia, ovalia, comprcBsa, g-poll., hilo magno 
depresso. 

The flowers of this species remain so long connivent, that the petals probably drop 
off without expanding. It appears very distinct from all but the next following 
species, the foliage of which is very similar. 

10. U. Lobbiana (II. f. et T.); foliis oblongis vel obovato-ob- 
longis obtusis et obtuse mucronatis coriaceis subtus sub leute furfura- 
ceis, pedunculis 2-4- 11 oris ad bifurcationem braeteara rotundatam cori- 
aceam nmplexiraulem gerentibus, pedicellis sub flore ample bracteolatis, 
petalis patentibus ovalibus. 

IIab. In Penins. Mnlaynna ad Malacca, Griff.! Singapur, Lobb! — 

(V.8.) 

Frutcx seandens, U. bracteatcc simOis Hamuli ciuerei, juniores squamulis minutis 
stellatuu rndiantibus scabri; partes uovcllie dense stcllato-furfuracecc. Folia 4-7 
poll, longa, 1J-3 lata, petiolo J— $-poll., rigidu, supra nitidn, glabra, vel sccus costam 
pubeseentia, subtus glabnuscula vel pilis minutis stellatis futluraeeis tecta. Pedun- 
cuh cum bractcis et alabnstns dense olbido-furfuracei ; bracteee et bractcoke crassrc, 
8emipoHicare8. Alabastri globosi. Ft ores diumetro pollirares. Sepala rotundato- 
reniformia, ultra medium m cyathum tiilobum margine erispato-undulatum coalita. 
Petata coriaeea, utrinque verrucosa, ovalia, obtusa, mtcriora paullo minora et angtis- 
tiora. Stamina late lineari-oblonga, opiee trunentn, exteriora auanthera, processu 
conncctivi quadrato piano. — In Herb. Beuthamiano videmus ramulum fructifernm 
ophyllum a Griflitbio m Malacca led tun, et cum foliis hujns speciei distiibutnm, in quo 
carpclla pins quain viginti, pedicellis 2 3-polbcaribus stellato-pubescentibus angu- 
latis suffulta, globosa vel ovalia, obliquo, £-1 poll, longa, tubcrculis parvis verrucosa, 
fnlvo-tomeutosa. 

Though very closely resembling the last species in leaves and habit, this seems to 
differ in many important points. The leaves are much thicker and firmer, with more 
transverse nerves j the flowers are larger, much more lomentose, with very different 
bracts ; and the calyx is remarkable, being patent and undulated like a ruff or frill, 
even in very young buds. Tbe stamens, too, are very different, and exhibit to 
perfection the peculiar foliaceons flattened form characteristic of the section. The 
outer series are sterile ; on the next the anthers are very short, and these gradually 
lengthen from without inwards, the jiroccss of the connective at the same time 
becoming thicker. The fruit, described from Mr. Bcntham’e Herbarium, closely re- 
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semblee that in the T.iiwam Soc. Collection, under 6487 F. See our remarks under 
U. maeropkyH*. 

IX. IF* tnbrep&nda (Wall. Cat. 6488 !) ; follis oblongis vel obo- 
vato-oblongis, pedunculis axillaribus solitariis pluribracteatis, petal is an- 
guste oblongis. 

IIab. In Peninsula Malayanaad Singapur, W all. ! — (v. «.) 

Fruter (foraan scandens), rare alia gracillimis, junioribus cum omnibus partibus 
novellis pubesccntibns. Folia mcmbranacca, acuta, superne glabra, secus costam 
pubesceutia, subtus puberula, secus nervos pubesceutia, demum glabrescentia. Pe- 
dunculi pollieares, graciles, stollato-pnberuli, medio et basin versus bracteolis parvis 
pucullatis muuiti. 

Tins species is very imperfectly known, the "Wall iehian specimens being few and 
iu flower only. Its axillary flowers seem to distiuguish it from all its allies. 

Sect. 2. Nahum. — Stamina npicc truncatn, connective) ultra an- 
tberas vix producto. 

12. IX. macropoda (ll.f. et T.) ; foliis coriaccis oblongis vel lan- 
ceolatis utrmque glabris, floribii9 terminalibus solitariis, alabastro sub- 
globoso longe mucronato grauulato, petalis ovali-oblongis, carpcllis 
longiasime pediecllatis oblongis argute tricostatis. 

IIab. In Zejlanite montibus, Walker! Thwaites! — (v. s.) 

Fruter scandens. llamuh ciucrei, rugulosi, glabri ; partes novelise pilis stellatis 
paucis adpressis sparsis sub lente scnbridu\ Folia plerumquc in acumen angustata, 
rigida, supra nitidn, subtus pallidiora, 3-6 poll longa, 1-2 lata, petiolo 4-poll. Pe- 
duveuh m ratnulis terminals, solitaru, 4~1 -pollieares, pilis si ullatis furfuracei. Se- 
pal a extus tubereuluta, rotundata, pull longa, abruptc in mucronrm J-poll. au- 
gustata, intus dense toinentosa. Petal a fere polliearia, utrinque dense furfuraceo- 
tomentosa. Stamina et ovaiia U. Nari. Toius fructus incrassatus, subglobosus. 
Carpel la 15-30, pedicelJis S-O-pollicunbus liliformibus snpernc clavatis argute tri- 
quetris suffulia, uiucronata, 1-2-pollicai m, glabra, granulosa. 

13. U* lurida (II f et T.) ; foliis corinceis oblongo-lanceolatis 
utrinque glabris vel subtus minute puberulis, floribus subsolitariis ter- 
minnlibu9, alnbastris obtusis granulosis, ])et«'dis late obovatis obtusis. 

macrophylla ; foliis 6-9 poll, longis 2-2 J latis, floribus minori- 
bus strpe oppositifoliis, carpellis junioribus oblongis subtorulosis, pedi- 
cellis 2-3-pollicaribus angulatis. — Wail. Cat. 0473 C! 

Hab. In montibus Khasia versus Assam, alt. 2000 ped.l 0. Pe- 
ninsula, ITerb. Madr . in Wall. Cat.! in montibus Concan austr., Dal - 
zell! — (FI. Nov.) (p. v.) 

Fruter altc scandens. Famuli grisci vel nigricantes, graciles, rugulosi, glabri ; 
partes novellcc pilis stellatis tomentosEo. Folia oblongo-laueeolata, basi rotundata, 
supra nitida, subtus pallidiora, rigida, juniora plcruwque sub lente pilis minutia 
sparsis, ad costam nervosque densioribus et stellatis puberula, 3-5 poll, longa, 1-2 
lata, petiolo 4-poll, stellato-puberulo. Flores ad raraulorum apices solitarii vel bini, 
luride purpurei, diametro bipollicares. Pedicelh |>olli cares, pilis stellatis dense fur- 
furacei, superne subclavati. Alabastri depresso-subglobosi, tuberculis porvulis gra- 
nuloso-asperi. Sepala vulva ta, suturis aute dchisccntiam indistinctis, late ovata, 
intus dense furfuracea. Petal a polliearia, basi plus minus in unguiculum contract*, 
unguiculia basi coheerentibus. Fructus iguotus. 

Very olosely allied to U. Narum, but not so near in general appearance to that 
species as is U. macropoda , which is, however, very distinct m fruit. The variety $ 
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consspouds very closely in foliage with specimens from the Philippines (Omning, 
No. 1007, 1729) ; bet these again have the flowers of the Khaaia plant, and many 
oblong, glabrous, slightly granular carpels, nearly l£ inch long, on stalks the same 
length, and with numerous flat ronnd seeds in two rows. The bnda of this and the 
preceding species are remarkable for the strong union of the calyx-lobes, the lines of 
separation of which are not distinguishable till they are about to dehisce. 

14. U. Narom (Wall. Cat. 6473 A! B!)j foliis oblongo-lanceo- 
latis vel lipeari-oblongis utrinque glabris, floribus terminalibus sub- 
solitariisj alabastris lsevibus obtusis, petalis obovato-oblongis, carpellis 
ovoideis obtusis longiuscule pedicellatis. — W. et A. Prod. l. 9 ; Wight, 
111 . i. t. 6. U. Zeylanica, Lam. non L. Unona Narum, Dun. Anon . 
99 ; DC. Sfgst. i. 486, Prod. i. 89. 

Hab. In Zeylania ! Malabaria 1 Carnatica 1 Maisor ! Concan austr., 
DalzeU! — (v. e.) 

Frutex scandens. Famuli glabri, nigricantes, rugulosi ; partes novelise vix sub- 
furfuraceee. Folia acuta vel breviter acuminata, supra lucida, 8-6 poll, longa, 1^— 
!■$ lata, petiolo glabro 4-poll. Flores rubesccntes, diametro l-]£~poll. Pedicelli 
filiformes, glabri, 1-1^-poll. Sepala rotundato-ovata, glabra vel versus margineta 
adpresse stellato-tomentosa. Fetala basi plus minus coalita, utrinque fulvo-toraen- 
tosa. To rus fructus depresso-globosus. Carpella 30-40, pedicello 1-2-pollicari, 
glabra, obsnire torulosa. Semina 4-5, ovalia, compressa, hilo maguo termmali, in- 
terdum 1-2 tanlum et tuuc rarpella subglobosa. 

This appears to be a widely -diffused plant in southern India, but it is possible that 
more than one species are still confounded under it. Wight figures the seeds as form- 
ing two rows ; but in all the specimens which wc have seen, they occupy the whole 
breadth of the seed, and are consequently in one row. These doubtful points can 
only be settled by careful study of the plant in a living state. The amount of 
variation in the shape of the petals appears considerable, and in several specimens 
from Ceylon they are united beyond the middle, and arc occasionally increased in 
number to seven or eight. 

16. U. Zeylanica (L. Sp. ii. 766); foliis (parvis) ellipticis vel 
lanceolatis acuminatis glabris brevissime petiolatis, pcdunculis solitariis 
tenninalibus vel oppositifoliis, petalis ovato-oblongis, carpellis ovoideis 
subsessilibus fulvo-incanis. — Dun. Anon. 88 ; DC. Sgst. i. 481, Prod. 
i. 88. U. lutea, Wall. Cat. 6462 ! non Roxb. U. Heyneana, W. et 
A. Prod. i. 8, non Wall. U. coriacea, Vahl , Sgmb. iii. 72. Guatteria 
Malabarica, Dun. Anon. 134. G. montana, DC. Syd. i. 608, Prod. i. 
94; Meed. Mai. v. t. 17. 

Hab. In sylvis Zeylanioc ! Malabariae et Travancor ! — (r. a.) 

Frutex alte scandens, ramosissimus, dense foliosus. Famuli graciles, rigidi, cor- 
tice cinereo ruguloso, adulti glabri, juniores adpresse tomentosi. Folia basi acuta, 
apioe plerumque longe angustata, 2£-3£ poll, longa, f-l-J lata, petiolo vix -j^-poll., 
crasse coriacea, rigida, atro-viridia, subtus (sicca) lntescentia, petiolis et costa subtus 
subpnberulis, nervis inconspicuis. Fedunculi ramnlos terminantes, vel ramulo'ex- 
currcnte laterales, vix -J-pollicares, tomentosi, bracteolis 2-8 parvis oblongis props 
basin muniti. Alabastri subglobosi, pisi magnitudine. Flores rabcscentes (ex 
Burmannio punicci), diametro pollicares. Sepala ovata, membranacea, nervosa. Pe- 
tala extus pubescentia, intus glabra. Stamina brevia, late oblongo-cuneata. Torus 
fructus globosus, parvus. Carpella 4-12, pulposa, utrinque obtusa, apice brevissime 
mucronulata, ovoidea vel (semiuibus pleriwjuc abortientibus) globosa 4-poUicaria, pc- 
dicello brevissimo vix lineam longo. Semna 8-6. 
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There hm been a good deal of oonfhsion with reanect to this specie*, partly caused 
by WaGich’s having mistaken it for U. lutea, Roib. {Alphonsea Into*), and pertly 
by Wight and Arnott having accidentally reversed the labels of this plant and U. 
Mej/i teana, Wall. ( Orophea Heyneatta), after comparing their collection with the 
Wallichian Herbarium, or perhaps rather owing to the accidental shifting of the 
labels of these two plants in Dr. Arnott^ herbarium. 

16. IT, micranthi (H.f. et T.) ; Mis (parvis) oblongo-lanoeolatis 
brevissime petiolatis obtuse acuminatis superne secus costani pubescen- 
tibus, pedunculis oppositifoliis vel terminalibus paucifloria bracteatis, 
floribus parvis, petalia fere rotundatis pubescentibus, carpellia ovalibus 
vel globosis glabris pedicellatis. — Guatteria micrantlia, A. DC . M&m. 
42 ; Wall . Cat. 6449 1 Polyalthia fruticans, A. DC. M&n. 42 ; Wall . 
Cat. 6480 ! Uvaria elcgans, Wall. Cat. 6474 B ! ( non A). 

Hab. Aval Tenasserira I Malaya! — (a. *.) 

Frutex verosimiliter scandens. Hamuli grucilcs, cortire nigricantc punctulis albis 
conspcrso, juniores cinereo-incani, partes novellro fulvo-tomentosa;. Folia nitida, 
temuter coriacea, rigida, norvosa, prater costam superne pilosam glaberrima, junior* 
subtus pnberula, 2-3^ poll, longa, 4~14 lata, pctiolo pubescente vix ^ poll. longo. 
Fedunculi i-^-pollicares, 1-3-flori, fusco-tomentosi. Jlractece 2-3, rotundatic vel 
oblong®, tomentosse, porva*. Flores vix ^ poll, diametro, albi (cx scheda Wall.), 
Sepal a rotundata, cxtuB pubesrentio, glauduloso-punctata, m fructu persistentia. 
Carpella 15-20, glabra, granulosa, poll, louga, pedicello f-pollicari oblique in- 
serta. Semina 1-3. 

17. IT. parviflora (IT.f. et T.)-, foliis oblongis acuminatis basi 
plerumquc acutis membranaceis, floribus extra-alaribus lateralibus soli- 
taries vel cymosis minutis, pedicellis medio l-brnctcolatis. 

Hab. In penins. Malayana ad Penang, Phillips! — (v. 8.) 

Frutex scandens. Ramnli gracilea, glabn, corticc nigricantc rugoso; genume 
toraentoecc. Folia 4-6 poll longa, l£~2£ lata, pctiolo \ -poll., tenuia, reticulato- 
nervosa, pellucido-punctata. Peduncuh abbreviate pluribractcati, 1-4-flori, brae- 
teis squamajform ib ub, pcdieclli poll, longi, puberuli, medio bracteolam liueari- 
oblongam gerentes. Alabastri globosi. Sepal a pubescentia, rotundata. 

Uvarta Basseltn, Blumc, Anon. 46. t. 21, is so closely allied to this, that wc had 
almost united them , in that, however, the petioles are scarcely a line long, so that 
for the present they must be kept distinct. U. Uasseltu is known in fruit only. 
The carpels are three and shortly pedicellate. 

Species duhia . 

18. IT. sclerocarpa (Alph. DC. Mem. 27); foliis ovalibus gla- 
briusculis basi subciliatis, pedunculis axillaribus, toro fructigero enpi- 
tato, carpellis (immnturis) ovoideo-acutis longe pedicellatis coriaceis, 
seminibus paucis oblique jacentibus planiusculis. — A. DC. ; Wall. Cat . 
6461 1 

Hab. Tenasserim prope Moulmein, Wall .1 — (v. s.) 

Hamuli glabri, rugulosi. Folia 4-5 poll, longa, 2-2| lata, petiolo basi articu- 
lato. Flores ignoti. Torus fructus basi pnbescens, globosus. Carpella usque ad 
12, glabra, atro-fusca, ovoidea, vix acuta, poll, longa, pedicello paullo Iongiore, 
erassa, indnrata. 
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The fruit in the specimen* which we have teen is far from ripe. It is perhaps a 
apeciea of Saccopetalum. 


4>. ELLIPEIA, H.f. et T. 

Sepala 3, parva. Pet ala 6, rotundata, obtusissima, eestivatione im- 
brioata, interiora exterioribus minora, basi angustata. Torus convexi* 
usculus. Stamina indefmita, linearia, connectivo truncato ultra antheraa 
parallelas' producto. Ovaria numerosa, strigosa, oblonga. Ovulum I, 
auturee ventrali supra medium insertum, globosum. Stylus oblongua, 
pubescens. Carpella monosperma, obliqua. — Frutex forsan scandens, 
floribus paniculatis. 

This is a very remarkable plant, which cannot well be associated with any of the 
existing genera of Jnonacei r. The ovarium resembles that of Melodorum or Mitre- 
phora, but the imbricated petals and the veiy different stamens forbid its union with 
either. The single ovule attached to the ventral suture has few parallels in the 
Order. From its decidedly imbneated petals, it belongs undoubtedly to the tribe 
Uvariea, in which it will be readily distinguished by the ovary and stylo, and the 
one-seeded carpels, which arc curiously oblique, as in some species of the genus 
Mthusa. In both the cause- is probably the same, the development of a single ovule 
attached to the ventral suture, not to the base of the cell, which is the usual posi- 
tion in the Order. (Name from eAA imjs, defective?) 

1. E. cuneifolia (H.f. et T.) ; foliis angustc obovato-oblongip ab- 
rupt© acuminatis basin versus cmieato-angustatis obtusis vel subcor- 
datis, floribus iu panicula laxa terminnli dispositis. 

Hab. Malaya prope Malacca, Griffith 1 — ( v . 8.) 

Hamuli ferrugineo-velutini. Folia 6-8 poll, longa, 2-8 lata, pctiolo vix t-poll., 
basin versus longe angustata, roriaccn, rigida, supra lunda et prater eostam tomen- 
tosam glabra, subtus adpresse fulvo-tomenlosa, nervis obliquis parallelis numerosis 
conspicuis. Pamcula terminalis, ramosa, multiflora, plcrumque aphylla. Flores 
dense tomentosi, bractea rotundata concava coljci adpressa. Sepala rotundata, 
bracteam aquantia. Fetala oxteriora conacca, convcxa, utnnque lulvo-tomentosa, 
J-pollicana, interiora multo minora. Carpella oblonga, | poll, longa, adpresse tomen- 
tosa, pedicello l|~pollicari, oblique inserta, mfra medium muerone parvo apiculatum. 


Tribus II. Mitrephoreje. 

Petala eestivatione valvata; interiora basi unguiculata. Stamina 
dense conferta, rarius definita. 

The genera which are associated in this tribe arc all well marked by habit and 
characters, except Popotcia, which is so imperfectly known that its position must 
•till be considered doubtful. 

5. POPOWIA, Endl. 

Orophese species, Slums , FI. Jav. 

« J, 8, ovata. Petala 6 ; exteriora minora, ovata, sepalis pautio 
dMota!* interiora crassa, ovata, concava, apiculo inflexo, basi late un- 
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guiculata, test, valvata. Stamina nuraero subdefinita, 12-SI, ccmeata, 
tmncato-capitata, antherarum loculis dorsalibus oblongis discretis. Ovo- 
ria 6-7, ovali-oblonga, strigoso-pilosa, stylo magno obovato verruculoso 
recurvo. Ovulum e basi erectum, solitarium (vd 2 parietina)* Car- 
pella moaosperma. — Arbores, foliis parvis, nervis dUtanitbm obliquis in- 
conspieuie , floribus mmutis opposittfoliis . 

This genus, which was established by Endlicher for the reception of Booagea pi - 
socarpa of Blume, appears to be the proper place for the Walliohian species which 
we here refer to it, notwithstanding some discrepancies in the structure of the ovary 
between it and BJume’s plant. Our 8])ccimeu8 arc so imperfect that wo have beeu 
able to examine very few ovaries, but in every case we found the ovuleB solitary and 
erect. The petals being very different from those of Oroph<>a> it does not seem de- 
sirable to unite our plant to that genus, though probably, unless the genus Popotoia 
had beeu already established, wc should have put it there till its structure was bet- 
ter known. The flowers are small, and the petals are only very slightly unguiett- 
late at the base, so that the genus is intermediate between Mitrephore <r and Ouai- 
terietr. A plant from Natal, in South Africa, and nuother from North Australia, 
collected by Armstrong, seem to be referable to the same genns. The imperfectly 
known Uvaria Vogehi , Hook, fil., from the Quorra, in West Africa, is perhaps also a 
congener. 

1. P* ramosissima (H.f. et T.) ; foliis ovatis vcl oblongis subtus 
secus nerves iomento&is, staminibus 18. — Guatteria? ramosissima, Wall. 
Cat. 72941 

Hab. In peninsula MalayanaP Wall.! loco speciali omisso, sed 
cum pluribus plantis e Penang longc post cacteras Anonaceas Herbarii 
Wallichiani distributa. — ( v . 8.) 

Arbor ramosissima. Ramuh rugulosi, cortice nigricanto glabro ; juniorcs lare fer- 
ruginco-toinentosi. Folut basi rotnudata, acuta vcl acuminata, 8-4 poll, longa, 
lp-1 lata, petiolo vix )>olL longo, tomenloso, tenuitcr conaeca, opaca, utrinque 
glabra, prater costam uervosque subtus pubcsccntes. Pedunculi oppositifolii, lili- 
forincs, vix } poll, longi, toinentosi, uniflon, medio unibracleati. Alabastri rnfo- 
pilosi. ' Ouaria B, dense aurco-strigosa , ovulum solitarium e basi erectum. Fructu* 
iguotus. 


6. GONIOTHALAMUS, Blume. 

Polyalthia, § Goniothalamus, Bl. FI. Jav. 

Sepala 3, plerumque magna. Petala 6, restivatione vnlvata ; exte- 
riora plana, cra9se coriacea, ovata, oblonga vel elongata ; interiora late 
unguiculata, crasse coriacea, laminis incurvis in mitram conicam arete 
cobserentibus. Stamina indefinitn, conncctivo ultra antberas lineari- 
oblongas discrete biloculares in processum ovalem vel capitatum pro- 
ducto. Torus parum elevatus, truncal us, medio ssepe excavatus. Ovaria 
indefinita (rarius subdefinita), lineari-oblonga, strigoso-pilosa, biovu- 
lata. Ovula axi paullo supra basin mserta, superposita, in mucilagine 
nidulantia. Stylus oblongus vei saepius elongatua, intus sulcatua. Car- 
pella oblonga, semine solitario fere Quatterue. — A r bores parvts vel fru- 
tices, foliis supra nitidis , nervis obliquis parallelis distantibus non pro - 
minentibus, venulis props marginem arcuatis conspicuis junctis, pedunculia 
axillaribus vel supra-axillaribus uni/loris. 

r 
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This genus was established as a section of Folyalthia by Blame, who, however, 
only described one species. It is so well marked, both in characters and habit, that 
we have no hesitation in regarding it as a distinct genus. The thick, strictly val- 
vate, and broadly-dawed inner petals, closely conuivent into a mitriform cap, occur 
in no other genus. The nearest approach to this structure is found in Oxymitra 
among Gvatteriea; but there the inner petals are not nnguiculate. The species of 
Gonioihahmus appear for the most part to be undershrubs, rarely rising to the size 
of trees. 'Phe leaves of many are very thick and coriaceous ; but the thinner-leaved 
species and the young leaves of the others are pellucid-dotted. The nervation is pe- 
culiar, th£ principal veius being connected by loops, which often form a very con- 
spicuous intramarginal nerve. Many of the species are unfortunately very imper- 
fectly known, and wo arc by no means satisfied with the diagnoses given, our materials 
not being sufficient to enable as to form an opinion of the amount of constancy of 
the characters on which we have rolied. We therefore recommend a careful study 
of the floral organs of three plants to those botanists who may have an opportunity 
of observing them in a living state. Goniolhalamus appears to be entirely an Asiatic 
genus. Several species occur among Cuming’s Philippine plants, and others will 
probably yet be met with in the Malayan Archipelago. 

1. G. Wightii (H.f. ct T.); foliis lanccolntis subtus pallidis gla- 
briusculis, pcduncuiis axillaribus solitariis. — Wall. Cat. 9009 1 

IIab. In montibus Travancor ad Courtalam, Wight ! — (n. *.) 

Arbor ? Hamuli graciles, nigricantes, rugulosi, glabri ; partes novelise fusco-pn- 
hcscentcs. Folia utrinque acuta, 3-5 poll, longa, $-l£ lata, petiolo 2-3 linens 
longo, tenuitor coriacea, Bubtns pallida (in Bicco flavcsccntia), glabra vel juniora 
sparse pubcrula, minutissime pellucido-punetata. Fedunculr ^-l-pollicares, sub- 
olavftti, basi bractcis pluribns oblougis minutis pubcrulis distiehe imbricatis muniti, 
supra medium braetcola parva rotundata amplecteute decidua. Sepal a ovata, vix 
acuta, exlus pubcrula, fero poll, longa. Fetal a exterior a “-poll., ovalia vel ovata, 
obtusn, breviler et late unguicukla, basi inf ns areola oblonga notata, utrinque fuseo- 
scricea; in ten ora poll, longa, ovata, late unguicukta, in mitram coalita, lamina 
late trapezoidea, acuta, extus fusco-sericea, intus apieem versus sericca, ca*terum 
glabra. Torus truncatus. Ovana dense aureo-btrigosa, stylo oblongo apico dilatato 
compresso rctuso dimidio longiora. Carpel la calyce persistente sufTulta, pedicdlo 2 
lineas longo stipitata, oblonga, $~pollicaiia, atro-fusca, glabra. 

The stylo of this species is shorter and broader than that of those described be- 
low. In this respect it agrees with G. macropliyllus , Blumc, the original species of 
the genus. 

2. G. salicinus (Il.f. ct T.) ; foliis anguste lanceolatis basi acutis 
apice in acumen plcrumque obtusum longe nngustatis, floribus paullo 
supra-axillaribus semipollicaribua, pctalis exterioribus angustis lineari- 
bus tomentosis. 

Hab. In Zeylania ad montem “Adam’s Peak” dictum, Walker! — 
(FI. Mart.). — (e. *.) 

Hamuli graciles, foliosi, corticc ruguloso nigricante ; partes novelltt fusco-tomen- 
tosic. Folut 8-4$ poll, longa, -$—1 lata, supra glabra, subtus sub lente sparse pu- 
bescentia ; petioli vix £-poll., pibs atro-fnscis strigosi, deinum glabreecentes. Fedi- 
cell* I poll, longi, solitarii, pilis afro-fuscis strigosi, a basi ad medium bracteis 8-4 
minutis oblougis acuminatis muniti. Sepal a ovata, acuminata, dense strigosa, |- 
poll. Fetala extenora £-poll., lineari-triangularia, interiora dimidio breviora. Ovana 
pauca, 7-10, dense fusco-strigosa ; stylo subulato, tequilongo. 

' 3. G* Thwaiteiii (H.f. et T.) ; foliis oblongis breviter et obtuse 
acuminatis, pedunculis axillaribus petiolos triplo supenmtibus, floribus 
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ttHrapollicaribus, petalis exterioribus ovato-lanoeolatis glabris basi in 
unguem brevem latum angustatis. 

Hab, In sylvis Zeylani©, alt. 2-8000 pcd.l Travancor ad Oourta- 
lam, Wight ! — (©. «.) 

Hamuli foliosi, glabri, cortice nigricante ruguloso ; gemmae fuaco-pubcsceutcs. Folia 
8{-6 poll, longa, 1{-2| lata, pet. {-{-poll, rigida, coriacea, utrinque glabcrrima, 
supra lucida, subtus pallida, margimbus iu sicco recurvis. Pedunculi f-l-pollicares, 
apice aubclavafci, irna basi bracteis pluribus minutis squamreformibus muniti. Sepala 
lata, ovata, vix acuta, basi coalita, coriacea, iu fructu persistentm. Petala cat. crass© 
coriacea, 1{-1{ poll, longa, apice obtusiuscula, glabri uscula, subgrauulosa, ungue basi 
areola dcpressa oblonga fusco-pubescente notato, int. in mitrara ovatam acutam coalita. 
Ovaria liucuri-oblonga, slrigosa, stylo subulato paullo longiorc. form planus. Car* 
fella numerosa vel abortu pauca, brevissime pediccllato, paullo ultra £ poll, longa, 
o valia, utrinque obtusa. Semen 1, coufonne, testa tenui, papyracea, lrcvi. 

4. G. Gardner! (11. f. et T.); foliis anguste oblongo-lanceolatis 
basi acutis apice obtusis vel obtuse et breviter acuminatis, pedunculis 
axillaribus vel paullo supra-axillaribns petiolos vix superantibus, flori- 
bus scsquipollicaribus, petalis exterioribus oblongo-lanceolatis glabris 
basi vix unguiculatis. 

IIab. In sylvis Zeylanim, alt. 2-3000 ped., Walker ! Gardner ! — 
(r. ».) 

Hamuli prions. Folia 5-8 poll, longa, 1-2 lata, petiolo {-poll., crassc coriacea, 
supra uitida, subtus pallida, nervi crebriorcs quam in pnore specie. Pedunculi 
poll, longi, squainis dixticlus brartcata. Strain basi cordate, subincmbranacea, in sicco 
nervosa. Petala ext. ljj-poll., glnbriuscula, basi areola triquetra pubeseente uotata. 
Ovaria adpresse pilosa, stylo louge subulato triple longioro snperata. 

Though certainly close to the last specie s, this appears sufficiently distinct. Its 
leaves are longer and narrower, and its lloweis larger, than those of G. Thwaitem. 
The fruit is unknown. 

5. G. Malayaxms (II. f. et T.) ; foliis lineari-oblongis longc acu- 
tninntis utrinque glaberrimis, pcduncidis petiolos parum superantibus, 
floribus pollicaribus, petalis exterioribus oblongo-lauceolatis pubescen- 
tibu9. 

Hab. In Malaya ad Malacca, Griffith l — (v. #.) 

Hamuli dongati, glabri, cortice ruguloso albo ; partes novcllie fusco-i omcntosulic, 
cito glabrescentcs. Folia basi acutiiwcula vel rotnndatu, fi-9 poll, longa, 1J- 3 lata, 
potiolo {-poll,, supra lucida, subtus pallidioru. Pedtcelli axilJares, {-J-polL, fulvo- 
tomontosi, basi disticbo bractcolati, wtcrum rmdi. Sepala ovata, ncuta, tomentosa. 
Petala extenora l-l{-pollicaria, late unguiculata, dorso linea loiigitudinali subrari- 
nata, tenuissiine fusco-scncea, basi areola lata glabra uotata ; mlrriora in mitrarn 
oxtus dense albido-senccam vix semi|>ollicem altam coalita. Ovaria dense aureo- 
sericea, stylo sequilongo subulato terwinata. Toms fructus globosus, tomeutosus. 
Carpdla pollicaria, clongato-oblongn vel cylindrica, interdum medio parum coiiBtricta, 
apiculata, pedicdlo { poll, longo suffulta, utro-fusca, granulosa, pilis paueis sparsis 
aureo-sericeis vestita, demum glabrcsccntia. 

This species seems identical in foliage with G. giganteus , but is very distinct in 
the size and structure of the flower. 

6. G* car diop e tain* (Il.f. et T.) ; foliis obovato-oblongis vel li- 
neari-oblongis basi acutis apice abrupte acuminatis margin© undula- 
ti$, pedunculis supra-uxiilaribus 1-3 verticaliter uniseriatia petiolo bre- 
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vioribus, floribus |-paIUcaribus, petalis ext. ovalibns obtuais.^— Pdyal- 
thia cardiopetala, Dalz. in Book. Keto Joum. Bot. ii. 89. Uvaria obo- 
vata, Heyne ex Wall, Cat, 8471 ! 

Hab. In montibus Canara, Bottler (in Hb. Boyle) ! Heyne / Bah. 
Gibson l — (PL Apr.) (i v . e.) 

Arbor parva. Hamuli glabri, cortice fusco ruguloso. Gemma adpresse fulvo- 
pubeecentes. Folia 6-9 poll, longa, 2-8 lata, petiolo -f-poll. Pedunculi basi pluri- 
bracteati. Sepal a renifonni-rotundata, brevieaima, apicmata, velntiuo-pnberula. Fe~ 
tala exteridra crasse coriocea, utrinque adpresse tomentosa ; interiora $ breviora, in 
initram oyalem obtusiusculum coalita. Ovaria lineari-oblonga, stylo tpquilongo. 
Frvctus ignotus. 

Our description is taken from Heyue’s specimens in Wallich’s collection in the 
museum of the Linnean Society, and from a specimen just received from Dr. Gibson. 
Dalzell’s description quito corresponds, so that we have no donbt of the identity of 
the two. 

7. G* sesquipedalis (H.f. et T.) ; foliis lanceolatis vel lineari-ob- 
longis obtusis nbrupte et obtuse acuminatis, pedunculis supra-axillari- 
bus petiolo brevioribus, floribus yix J-pollicaribus, petalis exterioribus 
oblongis longe acuminatis. — Guatterin sesquipedalis, Wall . Plant. As. 
Bar. iii. t. 286 1 Cat. 6446 ! G. mncrophyUa, A. 1)C. Mem. 42, non 
Blume; Wall. Cat. 6451! 

Hab. In montibus Khasia a basi ad alt. 4000 ped.! in prov. Silhet ! 
et Tenasscrim, Wall .! — (FI. Apr. Mai.) (v. v.) 

Frutex 2-4-pedalis, subsiraplex, erectus, corticc griseo vel nigricante rngoso gla- 
bro. Folia 9-18 poll, longa, 2-3| lata, petiolo $-poll., coriacea, glabcrriina, supra 
nitida, snbtns pallida, margmibus in sicco recurvis, minutissime pellucido-punc- 
tata. Pedunculi $—£-pollicares, basi bractcis pluribus minutis squamteformibus di- 
stichis muniti. Sepala ovata, glabriuscula, J-poll , in fructu persistentia. Pctala 
erteriora vix pnberula, intus obscure enriuata, basi macula oblOnga tomontosa no- 
tata ; interiora subiequilonga, in mitrain elougatam apice attennutam coalita, extus 
pnbescentia, intus dense fulvo-sericea. Torus truncatus. Ovaria linearia, dense 
aurco-strigosa, intus Bulcata, stylo cylindrico recurvo tequilongo. Carpella 8-10 vel 
abortu plernmqne panciora (8-4), pcdicello vix lincam longo suffulta, $-poll., ovalia, 
apice mucronata, glabra, minute grauulata. 

8. G. Simonsii (H.f. et T.); foliis lineari-oblongis vel anguste 
obovato-oblongis basi acutis apice longe acuminatis subtus puberulis, 
pedunculis axillaribus petiolo brevioribus, floribus ultrapollicaribus, pe- 
talis exterioribus oblongo-lanceolatis. 

Hab. In montibus Khasia, alt. 2-8000 ped., Simons / — (FI. Jun.) 

(*• f •) 

Arbor parva, vix 20-pedaLis, erecta, parum ramosa. Rami elongati, rugosi, corticc 
cinereo ; ramuli lwvigati, enm omnibus partibos novelHs dense ferrogineo-tomen- 
to»i. Folia 9-15 poll longa, 2|-41 lata, petiolo ^-pollicari, apice in acumen an- 
gustum fere lineare ^-1 poll, longum, apice obtusum, Bubito angustata, lenuiter co- 
riacea, minute pellucido-punctata, supra glabra, nitida, subtus paflidioru, sccus petio- 
lum et nervos ferrugiueo-tomentosa. Venula arcuat®, in nervum submar ginalem 
eonspicuura coalita. Pedunculi plernmqne ad axillas foliornm delapsorum sccus 
ramos undos diipositi, vix | poll, longi, basi bracteolis oblongis vel ovatis. sqnama?- 
formibus di&tichis muniti. Sepala late ovata, acuta, nervosa, pnbescentia, poll, 
longa, in fructu persistentia. Petala exterior a apice obtusiuscula, crasac coriacea. 
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Asnse pabeeoentia, basi vix angostata, ibique intus areola lata notata, 1| poll, longa; 
uUeriora in mitrsra f-poll. altam dense tomentoaam co&Hta, Torus fractu* dSata- 
tns, depreaso-globoeus, diam. f-poll. Carpella non visa. 

There is in the Hookerian Herbarium a single flower of this very fine species, 
from which we have not ventured to remove the inner petals, so as to expose the 
stamens and ovaria. The petals, however, sufficiently indicate that it belongs to 
this genus, independently of tho habit and nervation, which are markedly those of 
Ooniothalamus. The ferruginous tomentum of the under surface of the leaves, and 
the strong marginal nerve, make this a very distinct species, 

0. G. gigantens (H.f. et T.) ; foliis oblongis vel lineari-oblongis 
basi acutis apice longe et obtuse acuminatis, pedunculis petiolos longe 
superantibus, floribus maximis, petalis exterioribus ovatis basi ungui- 
culatis. — Uvaria gignntea, Wall. Cat. 6469 A ! et B 1 ( partm .) 

Hab, In Penine. Malayan® sylvis vulgaris, Wall.! OriffJ — (t>. s.) 

Arbor ? Rami clougati, stricti, cortice albo ruguloso; ramuli gracilcs, foliosi, 
glabri , gemma fulvo-toraentosrc. Folia 6-10 poll, longa, 1$— 8 lata, petiolo ^-poll., 
coriacea, rigida, snpra atro-viridia, lucida, subtus pallida, cum petiolis sub lente te- 
nuissime adpresse puberula, demum glabrata ; costa argute connata, scabrida. P<f- 
dunculi plenunquc in axillis foliorum, delnpsorum positi, pcndnli, 1-li-pollicarea, 
fusco-pnbcscentes, apice subclavati, basi bract eolis paucis squameeforraibua mnniti. 
Alabastri aureo-scricei. Sepal a e basi lata ovata, oblusiuscula, utrinque adpresse to- 
mentosa, fere ■§ poll, longa. Petala extenora basi in unguem subcontracts* tenuia, 
foliaeea, plana vel mnrgine undulata, 4 poll, longa, 2 lata, utrinqne pubes ceutia, basi 
intus aurco-sericea ; interior a dense sericea, in mitram ovalcm aentam $ poll, altam 
coalita. Torus planus, pamm cicvat us, medio cxcavatus. Ovaria liueari-oblonga ; 
stylo filiformi dimidio longiorc a nice subclavato. Fr actus iguotus. 

The flowers of this species are larger than those of any other with which we are ac- 
quainted, and the petals appear to increase considerably in size after expansion. Tho 
measurements given above are those of the largest petals we have seen. There are a 
good many specimens of Cuming’s from tho Philippines in various states, which are 
undifatinguishable from the present species iu shape and size of leaves, but with cer- 
tain differences in the flowers, tho constancy of which will require further confirma- 
tion, One of these has rigid peduncles and a glabrous calyx, while another seems to 
have much smaller flowers. All these, however, aru iu a very imperfect slate, nor is 
0. gigantens itself sufficiently well known as to the amount of variation to which its 
flowers are liable. 

10. G. Walkeri (II. f. et T.) j foliis elongatis lineari-oblongis basi 
acutis apice breviter et obtuse acuminatis, pedunculis axiliaribus uni- 
floris brevissimis. 

Hab. In Zcylania, Walker ! — ( v . #.) 

Arbor ? Ramuli elongati, validi, cortice griseo rugoso glabro. Partes novella vix 
puberulee. Folia (etiam sicca) aromatica plcrumque basi longe attenuata, tenuiter 
pellncido-punctata, 8-18 poll, longa, 2-3 lata, petiolo vix ^ -poll i oar i, rigida, utriu- 
que glaberrima, supra liitida, subtus pallida, liervis inconspieuis. Sepala in fructu 
persistentia, late ovata, acuta, nervosa, i-poll. Torus parum incrassatus, subglobo- 
sns. Carpella nnmerosa, ovali-oblonga, mneronata, glabra, £-poll., pcdiccllo vix 
lineam longo suffulta. Semen crectnm, solitarium. 

This unfortunately very imperfectly known plant has many points of resemblance 
with 0. macrophyllus of Blume, the original species of the genus. It differs, how- 
ever, considerably in the shape of the leaves, in the length of the peduncles, and in 
the position of the flowers, all characters of too great importance to permit of our 
combining the two. In 0. macrophyllus, Blume, the flowers are about au inch 
long. That species differs somewhat from the rest of the genus in the shorter. 
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Famuli grisei, viz pubesoeutea, junior©* fosco-pubesoentes. Folia plerumque long© 
attenuate, obtusa, ban acute, membranaoea, glaberrima, 4-5 poll, tonga, lf-lf late, 
petiolo sesquilineam longc Fedunculi grscillimi, 1-2 poll, longi. Sepala ovate 
acute, ciliata. Petal* exterior a rotundata, patentia, ciliata ; interior* duplo majors, 
margine et apice pnbeacentia. 

Wo have not had an opportunity of examining a flower, and have therefore derived 
our description of the perianth, etc., from Alph. De Candolle. The flowers appear 
to be very small. 

5. O. acuminata (Alph. DC. Mem. 39) ; foliis oblongo-lanceola- 
tis ad nervos subtus velutinis, pedunculis flliformibus 1-3-floris pube- 
scentibus, staminibua 6 imiseriaiibus ?, ovariis 6 dense strigosis bi-ovu- 
latis. — Wall. Cat. 6432 l 

Hab. In Tenasserim prope Tavoy, Wall.! — ( v . 8.) 

Famuli graciles, rugulosi, nigri, juniores dense toraentosi. Folia plcrumque longc 
attennata, membranaoea, supra glabra, subtus pnesertim secuB costam puberula vel 
velutina, nervis validis obliquiB, veuulis transversis parallelis (ut in Oxymitra) con- 
spicais, 4-5 poll, louga, 1-1^ lata, petiolo 1-2 lineas longo. Fedunculi basi brac- 
teis pluribus subulatis pilosis muniti, ultrapollicares. Sepala minuta, ovato-lancoo- 
lata, dense pilosa. Fetala exteriora minuta, membranacea, ovalia, pilosa ; interiora 
longo unguicul&to, iis O. Zeylanica conform) a. 

6. O.? obliqua (TLf. et T.); foliis oblongis vel lanceolatis acutis 
rigide coriaceis basi ineequalibus utrinque glabcrrimis, floribus termi- 
nalibus 1-3 fasciculatis, carpellis ovalibus. 

II ab. In Zeylania, Gardner ! prope Galle, Champion / — (v. 8.) 

Arbor ? Famuli lroves, glaberrimi, atro-fusci. Folia brevissime pedicellate, basi 
inroquilatera, nempe uno latere rotundata, altcro acuta, apice acuta vel acuminata, 
4-5 poll, longa, li-2 lata, petiolo vix lineam longo, supra lucida, subtus pallida ; 
margmes in sicco recurvi. Flore* minuti, glubri, brevissime pedieellati. (Ex. icouc 
Champion, stamina 6, ovaria 3.) Pedunculus fructus incrassatus, clavatus. Carpel la 
diam. I-poll., atro-fusca, glabra, laevia. Semina 2, rotundata, Bubcompressa ; testa 
nitida, brunnea, scrobiculata. 

This is a very remarkable plant, which, without a knowledge of the structure of 
the flowers, we are induced to refer to Orophca, from a certain general resemblance, 
especially in the obliquity of the leaves, to 0. lairfolia, Blume, the flower of which 
is oIbo scarcely known. The shape of the fruit differs too much to permit of the two 
being considered the same species . but perhaps, when the flowcis of both are known, 
they will be found to be congeners, and to be deserving of being genetically sepa- 
rated from Oropkea. Mr. Thwaitcs* No. 2612, according to a fragment just received, 
is a different but closely allied species. 

8. MITREPHORA, Blume. 

Uvaria, $ Mitrephoioe, FI. FI. J av. Jnott. 

Sepala 3, rotundata. Petala 6, aestivation e biseriatim valvata ; ex- 
teriora ovata, nervis subconspicuis ; interiora basi unguiculata, lamina 
fornicata. Torus depresse conicus, subtruncatus, medio parum ezeava- 
tus, pilosus. Stamina numerosa, oblongo-cuneata, antheris dorsalibus 
remote bilocidaribus, connectivo tmncato-capitato. Ovaria oblonga, 
glabra. Ovula in axi biserialia, numerosa. Stylus oblougus, iutus sul- 
catus. — Arbores scepe excelea, foliis coriacei*, nervie crefoie parallels 
conepicuis. 
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Acting on the suggestion of Alph. De Candolle and Bennett, this very natural 
group, which was separated by Blame from the remainder of the many-ovuled 
Vvaria as a section, is now constitute^ distinct genus It is closely allied in floral 
characters to Orophea, but the indefinite stamens and numerous ovules at once dig* 
tinguish it. The only known species of the genus besides the following are those 
described by Blurno from Java. 

1. M. tomentoma (Il.f. et T.) ; foliia ovato- vel oblongo-lanceo- 
Intis subtus fulvo-tomentosis, pedunculis oppositifoliis abbreviate pau- 
cifloris, curpcllis subglobosis dense tomentosis Ion go podicellatis. 

Hab. In prov. Assam, Jenkins / Masters / Simons ! ; ct Chittagong ! 
— (t?. s.) 

Arbor. Hamuli validi, corticc riuereo rugoso, puuctis depreasis conspersi, pube- 
ruli ; juniores cum omnibus partibus novelhs fuivo-tomentosi Folia obtuse, aeuta 
vel acuminata, basi rotundato, subcoriacca, huperno sceus costam pilosn, emterum 
glabra, nitido, subtus cum petiolo pilm aspens fitlvis tomentosa, norvis prominenti- 
bus, obliquis, parollelis, versus basm fold mngis approximate, 3-6 poll, longa, 1^—3 
lata, pet. vix i-poll. Pedtmculi toinentosi, 2-4-tlori. Bract or? late rotundateo, 
omplexicaules, cras^tr, tomentosa 1 , decidua;. Pedicel li ^-£-poll., supra medium 
bracteolati. Afabaatri dense fuivo-tomentosi. Sepala late ovata, acuta. Fetal* 
ertenora ovata, acuta, fere pollicana, intus vix pubeaccutia, parallele nervosa; tnie- 
rtora late unguiculata, lamina late ovata. Ovarta glabra. Taras fructus dtpresso- 
globosos, tomentosus, diam. £-poll. Carpel/a 10-20, late ovoidca vel subglobosa, 
pollicana, pedicello 1-1 ] -poll. suiTulta, gmiuloBO-tuberculata 

2. M. obtusa (Blume, FI. Jav. Anon. 32. t. 10 et 14 C. sub Uva- 
rift) ; foliis ovatis vel oblongis subtus adpresse pubcscentibus, )>ediin- 
culis oppositifoliis vel terminalibus polliearibus, pedicel] is elongatis 
gracilibus, earpellh oblongis velutinis longe podicellatis. — Uvarin ob- 
tusa, Bl. Bijdr. 13 ; Wall. Cat. 0184 1 

IIab. fn Peninsula Malayans ad Penang, Trail J — ( v . s.) 

Distuib. Java. 

Aibor procera, ramosissima Hawaii divnrieati, rigidi, eortiee rugoso, siepe trans- 
verse fisso, nigricante, adult i glabri, juniores cum omn ibus jmrtibus novel hs fusco-tomen- 
tosi. Folia magnitudinc et forma valdo vana, interdum feie rotundala vel elongalo* 
oblonga, obtusa vel acuta, vel brevitcrot obtuse acuminata, bnsi rotundata, 2--5 poll, 
longa, l~2i lata, jietiolo fusco-tom out oso j-poll., rigide eormcea, superne uitida, 

prseter costam pruisertim basin versus fulvo jmbeseeuteni glabra, subtus pallnhora, 
vems obliquis prommulis. Fedancuh ferrugmeo-tomentoM ; biucteis plunbus (t-5) 
alternis disticbis deciduis lint am longis Fedtrefh 1- 2-poIlieari s, supra tncdiam 
braeteolam convevam rotundatani iiiiimtam gereutes. Ala basin globosi, subfrigom, 
dense tomentosi. Feiala ertenora ovalia, l-pollicurin, extus adprtssc udutina, intus 
paree pubcscentia, parallele nervosa, tlavesccnUa, puiw eo-stnata , tnlrnora unguc 
filiformi, lamina ovab obtusa extus pubeseente, intus djr *e tomentosa. Tor a a fructus 
incrassatus. Carpel! a 7-15, eubcarnosa, ^-pollican/ utrinque obtusa, oblonga, vel 
seminibus pluribus abortivis subglobosa, pedicrllo 1-1 i poll, loogo suffultis, tomento 
,brevi fnscesecute velutina. Semina 4-5. 

AU the specimens we have seen from the Malayan Peninsula arc m flower only, 
and our description of the fruit is copied from Blume. hi the absence of fruit the 
identification is somewhat doubtful, but no difference can be detected except that 
they are larger-leaved than Blume’s figure and specimens, and we learn from that 
author that the leaves are exceedingly variable in size. Cuming's No. 1135 is a very 
nearly allied species, but distinguished by its carpels being nearly sessile, and covered 
with lax ferruginous toAientum 
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Speoies dubia y fioribus vise notie. 

3. M.? excelsa (H.f. et T.) ; foliia rigide coriaceis obovato-oblongis 
abrupte acuminatis basi cordatis aubtiis dense fnlvo-furfuraceis, cynris 
abbrevintis axillaribus 2-3-floris, braoteolis rotundafcis imbricatis, flori- 
bus parvulis. — Uvaria excelsa, frail. Cat. 6477 ! 

Has. In penins. Malayatm ad Penang, Wall.! — (v. e.) 

Arbor (e<x scheda Wallichianaj cxcelsa. Hamuli rugulosi, cortico atro-fusco, ju- 
niores puberuli , partes novelJro atellato-tomentosse. Folia Bupra nitida, sub leutc 
minute squamuloaa, gubtus oblique nervosa, 6-8 poll, longa, 2-3$ lata, petiolo k- 
poll. Cyrfice vis 1 poll, long®, tomentosro. Flores albi. Alabastri globosi, vix i- 
pollicares. Sepala orbicularia, extua dense fulvo-villosa, basi subcohcerentia Petala 
(quantum ex alabaatro juniore judicare licet) exteriora crasae coriacca, rotundata, 
acutiuacula, intus subcarinata, utnnquc adpresse tomentosa ; tntenora scat, valvata, 
ovata, crasaiasime coriaeea. 

The sjiecimens of this plant distributed by Wallicli are very imperfect, nor are 
those in the Linnean Society's Herbarium sufficiently good to enable its genus to be 
determined with certainty It would perhaps have been belter to have left it for the 
present in Uvaria , where it was placed by 'Wallieh , but tbc arborescent habit is not 
consistent with that genus, and the petals appear to be decidedly valvate. 

Tribus III. Anone^e. 

Petala sestivatione valvata, baud unguiculata. Stamina indefinita. 
Carpella in fructum multilocularem coalita. 

The cohesion of flic ovaries and carpels at once distinguishes this tnbe from all 
the others, lu floral characters it approaches 3 feludorum and Ar/abotri/s, some 
species of Rolluna in especial bearing much resemblance 1o those of the latter genus. 
All the species are uniovulate, and the whole tribe is Amerieun, except a few species 
which have been naturalized in the Old World. Lobocarpia , , \V. et A. (l’rod. i. 7), 
which, from the characters assigned, would belong to this tnbe, is founded on imper- 
fect specimens of an Euphorbiaceous plant closely allied to Bradleta , in which the 
\ery immature fruit is tcrmiualcd by a thick, erect style, slightly lobed at the apex. 

9. ANONA, L. 

Sepala 3, miimta, basi coalita. Petala 6, mst. biseriatim valvata ; 
exteriora carnosa, triquetra, basi excavata, vol tota concava. Stamina 
indefinita ; connective) ultra anthernrum loculos lineares extrorsos con- 
tiguos in processum ovalcna producto. Torus heinisptuuricus. Ovaria 
uumerosa, subcoalita, stylo oblongo terminata. Ovula solitaria, erecta. 
Carpella numerosa, in fructum multilocularem camosum ovalcna vel 
rotundatum coalita. Semina in loculis solitaria, erecta, testa laevi ui- 
tida. — Arbores vel frutices Americanly pedunculis iermiualibus vel oppo- 
sitifoliis. 

This is a very extensive genus, which contains the well-known tropical fruits, the 
Custard Apple, Soursop, Bullock' s-heart, etc. All the species are natives of South 
America or the West Indies , but as two arc extensively cultivated in India, and are 
often found in a more or less naturalized state, it is desirable to includo them in our 
flora. As it is not necessary to study an American genus for the sake of two natu- 
ralized plants, our diaguoses are taken from Von Hartius's elaborate monograph. 
Both species belong to his section Alt a* 

* Sect. Atta. — Petala interiors minima, squameeformia, interdum plane deficient!*. 
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1. A. iqtumosa (L. Sp. 757); foliis membranaceis, junioribus 
pubescentibus subtus glaucds oblongo-lanceolatis acuminatis acutis vel 
obtuais basi acutiusculis, pedunculis unifloris subaolitariis, fructu 
ovato-globoso vel conico, areolis convexo-prominentibus viridi-flavis 
vel glaucescentibus. — Roach, FI. Ind. ii. 657 ; DC. Syst. i. 472, Prod. 
i. 85 j Bl. FI. Jav. Anon. 107. t. 53 B (fructus ) ; Wall. Cat. 6490 1 ; 
W, et A. Prod. i. 7 ; Bot. May. t. 8095 ; Martin $, FI. Bras. Anon. 14. 
t. 5./. 1 (fructuu). — Rheed . Mai. iii. t. 29 ; Humph. Amb. i. t. 46. 

Hab. In horti9 ubique culta et smpe in dumetis subspontanea, prse- 
herfcim in provinciis australioribus. 

Bistbib. In insulis Antillis indigcna ; per totum orbem tropicum 
culta. 

The leaves of this species are smaller thau tliose of the next, and more frequently 
obtuse than acute. When in fruit the two are readily distinguished. 

2. A. reticulata (L. Sp. 757); foliis membranaceis subtus sca- 
briusculis oblongis aut oblongo-lanceolatis acuminatis basique acutius- 
culis, pcdunculis laterabbus 2-4 confertis, fructu cordnto-ovato obtuso 
cortice scabriuscnlo crasso fusco vel subrubello levitcr pentagono-reti- 
culato, areolis planiusculis, seminibus nigricantilms. — Roxb. FI. Ind. 
iii. 657; DC. Syst. i. 473, Prod. i. 85 ; Bl. FI. Jav. Anon. 108 ; Wall. 
Cat. 6489 ! ; W. et A. Prod. i. 7 ; But. May. t. 2911, 2912 ; Mart. Flor. 
liras. Anon. 15. — Rheed. Mat. iii. t. 30, 31. 

Hab. In hortis culta, bine iude subspontanea 

Bistbib. In insulis Antillis indigena ; per totum orbem tropicum 
culta. 

Rhocde, Roxburgh, Illume, Wallich, and Wight undo in hearing tost imony that 
no species but the two above described arc in common cultivation in India, so that 
A. Astatica , L., which is refened coujectnrally by Brown to A mvrirata , L., is 
rightly considered by Marti us n spurious species, made by liiivmg tiic diameters of 
A. squamosa and reticulata, to one or other of which species it is generally referred. 

Tribus 1Y. Xylopie^. 

Petala restivatione valvata, hand unguiculnta ; interiora difTorinia, tri- 
quelra. Stamina indefinita. Carpella discrcta, iuterdum dcfmita. 

10. MELODORUM, Bunal. 

Unona, § Melodorura, Bun all 1)C. Uvaria, § Melodora*, Illume {cxcl. sp.). Po- 
lyalthiu, § Kcntia, Blume. 

Sepala 3, pnrva, basi plus minus coalita. Petala 6, test. biscrintim 
valvata ; exterlora convexa, interiora supeme triquetra. Stamina in- 
definita, multiserialia, connectivo ultra antherarum loculos lineares 
extrorsos contiguos in proccssum ovnlem vel oblongum carnosum pro- 
ducto. Torus convexo-conicus. Ooaria numcrosa, oblonga, secus su- 
turam ventralem multi- vel pluri-ovulata, rarius biovulala. Styli ob- 
longi. — Trutices plerumque scandentes , foliorum nervis subtus conspicuis 
obliquis rectis vel vice incurvis parallels, inflorescentia terminali vel oppo - 
sit) folia, alabastris triquetris tomentosis . 
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This genu* correspond* with the section MHodorum of Unona, as left hr Banal 
(jndging from the characters, not from the species included), and with the melodora 
division of Uvaria of Blame in the FI. Java, excluding, however, almost all Bnnal’a 
species, and a few of those included by Blame, which do not appear naturally allied 
to the majority. Loureiro’s Melodorum is different, as we have detennined by an 
inspection of the materials in the British Museum. In that collection there iB an au- 
thentic specimen of M.frulleosum, Lour., which is an undesenbed plant, of doubtful 
affinity, as wc have not examined the flower, but certainly uot belonging to this genus. 
It has no fruit. There is no authentic specimen of M. arbor eum, Lour., but it is de- 
scribed as a large tree, and is perhaps a Mttrephora. A specimen from Sir George 
Staunton, which is so named, is an Uvaria, nearly allied to, if not identical with, TJ. 
mtcrocarpa, Champiou. This, however, docs not accord with Loureiro’s description. 
Notwithstanding the exclusion of both Lourciro’s species, it appears desirable to retain 
the name for the group to which it was applied by Dunal and Blume, whose works 
and plants are well known to botanists, rather than to substitute a new one. Lou- 
reiro’s plants will probably both be found to belong to well-known genera. At all 
events, his descriptions are not sufficient to identify the species nor to distinguish the 
genus : it would therefore, we think, be manifestly unjust to Dunal and Blume not 
to retain their name. 

As defined above, the genus is a very natural one, well marked by the triquetrous 
buds. The thick, fifm, fleshy petals are strictly vulvate in activation, and the inner 
ones are concave near the base only, while towards the apex they are triquetrous and 
acutely carinate internally, so that the two inner faces rest against the corresponding 
ones of the next petals, exactly as in Anova. The numerous stamens, with linear, 
parallel, approximate anthcr-cells, aie terminated (generally) by a fleshy process of 
the conncctivum, which is analogous to that of A homo, but often much more deve- 
loped. The conical torus uud ohloug styles, much slenderer than the ovary, are also 
important characters. The sepals ore often persistent m the fruit, aud the speeieB 
arc all scamlent. 

The generic character might be made still more ddinitc, by introducing the num- 
ber of ovules, which is in general great, were it not that there arc several species 
iu which they are reduced to two. The type of these aberrant species is Polya ! - 
l Aia Kentii , Hlumo {Melodorum Kentu , H.f ct T), n plant which has not hitherto 
been found within our limits, but winch so closely resembles M eleyans , II f. et T., 
a runny -ovuled species, that the two are uudiatingundiable when placed together, 
except by au examination of the flowers. In eousoqueure of this close resem- 
blance, which extends to all parts of the flower, we think it better to retain Al. 
Kentu and M. pmtearpum in Melodorum , thau to institute a new genus which is 
uot iudiented by habit. Tudecd, the number of ovules is m this case of less im- 
portance than other characters, because M. eleyans and M. Ktmhi agree in so many 
points that thoy form a natural section of the genus, characterized by the peculiar 
thickened petals, the glabrous, glaudular dotted ovaries, and pitted seeds. 

Besides the species described below, one or two of which have already been figured 
by Blume, several exist m herbaria from the Philippine Islands. The genus is, how- 
ever, so far us is known, entirely Asiatic, no Australian, African, or American spe- 
cies being known. It is still more remarkable that no species occur in Ceylon, or 
in the Madras Peninsula, or anywhere west of the Gauges ; though in Malaya they 
are very abuudant, and many species extend along the coast of Arracau and Chitta- 
gong to Silhct and Kha&ia, and one or two to the base of the Himalaya, where they 
are found as fur west as Sikkim. 

Sect. 1. Etimelodorum . — Petala exteriora anguate marginata. 
Ovaria strigoso-pilosa. Ovula mmierosa. Semina non acrobi- 
culuta. 

1. M. mbighonm (H.f. et T.) ; foliis oblongis obtusie vel acu- 
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tis supra sparse puberulis secus costam et venas villosis subtus pube 
minuta fulva tomentosis, panicula lerminali pauci flora, pedicellis polii- 
caribus, floribus inaguis, carpellis ovoideis pedicello roqimongo suffultis, 
semmibus numerosis obtongis laevibus. — Uvaria rubiginosa, Alph . DC. 
MJm. 20 ; Wall . Cat . 04*65 ! U. nervosa, Wall. Cat. 64791 

Hab, In sylvia Silhet ! Chittagong! et Tenassenm, Wall.! — (o. v.) 

Fhttex scondens, raraulis nigricantibus vel griseis mgulosis pubescentibus , partes 
uovclhc dense fulvu-tomenlosie. Folia utrinqne obtuna, bust intcrdura subcordata, 
apicc acuta, rarius in acumen breve hubulatnm augustata, tenuiter coriacea, 8-6 poll, 
longa, 2-8 lata, majora nedalia, 5 poll lata, petiolo |-poll., supra opaca; nervi sub- 
cumti, snbtus prommnli. Flores axi Hares, solitani vel plcrumque in panieulam 
torminalem 5-6-tlorum congcsti, dense fulvo-tomentosi. Pedicellt pollicarea et ultra, 
infra medium bracteolas 1-2 parvus ovatas gcrenlcs. Sepala lata, vix lineam louga. 
Petala exteriora ultrapollicaria, extns tomentosa, intus cinereo-incana, ovali-oblonga ; 
intenora paullo breviora, anguatiora, e ba9i ovali eoncava, in r*>strum longe trique- 
trum produrta, dorso einerea, intus subglobra. Torus inter stamina glaber, inter 
ovana dense strigosus. Processus rouneetivi oblongns. Ovarta dense strigosa, 
stigmate pubcrulo. Cartel la fi -1 0 vel plura, fnlvo-tomcntoaa, pollioaria. Semina 
bisenahu, nitida, septis teuuibua separata ; te^ta utro-fusea. 

2. M. latifolium (Dunal, sub Unona) , foliis ovalibus vel oblongis 
supra pubescent! bus secus costam tomentosis subtus cum petiolo dense 
fulvo-toineutosis, race in is lateral ilius et terminalibus laxis folio dimi- 
dio brevioribus, carpellis numerosis subglobosis, seminibus compressis 
transverse rugulosis. — Unona latifolui, Duval, Avon. 115; I)C. fy/at. 
i. 497, Prod. i. 93 . Uvaria latifolia, Bl. FI. Jav. Anon. 37. t. 16, 25 A. 
U. lougifolm, III . Bijd. 13. — Wall. Cat . 9 til ! 

Hab. In Peninsula Malavana ad Malacca, Griffith /—(a. 8.) 

Dtstrib. Java, ins. Molucc., ins. Pliilipptn. (Cuming, 1518.) 

Frutcx seandens vel sarmentosus Ramuh la ves, fulvo-tomentosi. Folia remo- 
tiuscula, 4-10 {toll, longa, 2 4 lata, pet. { ^-poll , utrinque rotundata vel busi sub- 
cordata et apioe emarginata, subeoriacea, opaca. Jlacemi ramulos wepe terminaules, 
subpamculftti, 4-5 vel rarius pluritlori. Pedicel h solitarii vel fuscienlati, brocteis 
parvis ovatis \el oblongis sutfulti, infra medium bract eolali. Afahastri J-poll., dense 
tomeutosi Sepal a o\ala, aeuimscula, vix 2 lin. longa. Vet ala ex/ertora ovato- 
oblonga, extus tomentosa , interior a £ bioviora, glabra, oblongo-acurmnata, infra 
medium eoncavu, superne triquetra. Stamina, et ovana prions. Carpel/a 8-15, 
supra torum iucrassutum subglobosum lmibellata, tot a tonieuto oebrneeo tecta, ob- 
tusa vel mucrouata, pencarpio subbaccato post matuntntem atro-pnrpureo. Semina 
4-8. 

We have not seen frmting specimens of this fine species, und have m consequence 
followed Blumc in that part of our description. 'Hie species, though confined m con- 
tinental India to the extreme southern part of the Malayan Peninsula, seems abun- 
dant to the eastward. Cuming’s Philippine AjH-nmens are slightly different, in 
having more numerous flowers, forming a sort of panicle beyond the loaves. 

3. M. lanuginosum (H.f. ct T.); foliis Junceolatis vel oblongo- 
lanceolatis basi rotundatis supra proctor costam fuivo-pubescentcm gla- 
bris nitidis subtus cum petiolo dense fuJvo-lanuginosis, floribus paucis 
terminalibus vel oppositifoliis magnis dense lanuginosis. — Uvaria la- 
miginosa, Wall. Cctt. 6454 ! 
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Hab, Malaya ad Penang 1 et Singapur ! — (». a.) 

Frutex sarmentosus, ramulia dense fulvo-tomentosis. Folia seeping longe angustafca, 
baei rotundata, 6-8 poll, longa, l$-2$ lata, petiolo f-poll., inferiora in qnovis ra- 
mulo minora oblonga obtusa. Flores 2-4 in raccmo abbreviate congest! j braoteae mi- 
nuta?, docidase. Pedicelli J-l-pollicares, propc basin bracteolam ovalem semiam- 
plectcntem * poll, longara gerentes. Sepala ovata, £-| poll, longa, folvo-tomcn- 
tosa, obscure nervosa, baai connata. Fetal a exterior a l^-l|-polI, e basi lata ob- 
longs, obtusa, crassc ooriacea ; intenora vis breviora, utrmtpie incana, basi concava, 
glabrafca, snperue elougato-triquetra. Stamina et ovaria pnorum, sed stylus glaber. 
Carpel la (immatura) 15-20, pedicello tequilongo suffulta, anguste oblonga, obtuse 
rostra ta, fulvo-tomentoaa. 

4. M. manubriatiim (Il.f. et T.); foliis oblongis vel oblongo- 
lanceolatis rigidis supra glaberrimis lucidis secus costam fulvo-pube- 
scentibus subtus dense fulvo-tomentosis, floribus subterms fasciculatis 
mediocribus, carpelhs longo pedicellatis oblique ovalibus obtusis fulvo- 
tomentosis. — Uvaria manubriata, Wall. Cat. 6456 I ; Cuming , No. 2339! 

Hab. In Malaya vulgnris ! — ( v . «.) 

Fruiex scandens, ramosus, foliosus. Famuli mgricantes vel griaei, rugulosi, 
sparse verrucosi, glabrescentcs ; juniorcs cum omnibus partibua novclha dense fulvo- 
toraent<>8i. Folia basi rotumlala vel suboorded a, apicc acuta vel weusim acuminata, 
3-5 poll tOflgS, lata, petiolo -,—g-pol). Flares oppositifolii vel ad apices ra- 

morum fasciculati. Prdicetti lumontosi, ^i-pollicares, infra medium bracteolam 
ovatotn miuntam gereutes Atabastri dense tomentosi Sepal a ovatn, acuta, £- 
poll. Vetala extern ora e basi oval i -oblonga obtusa, ext us toraentoaa, mtus basi 
glabrn, supeme iuraiia ; mteriora ]mullo breviora, ovato-lunceolata, supra medium 
triquetm, cxl us incana, intus glabra, granulosa Stamina elongata, councctivi pro- 
cessn Bubgloboso. Oraria dense auroo-strigOHU. Stylus oblongus, pilosus. Carpet/a 
immatura, 6-7, oval i -oblonga. obtusa, obliqim, intus gibbowi, dense fulvo-tomeiitosa ; 
pediceUi tomontosi, 2-pollicarcs, basi dildtati, toro coaduuati et persist eutes. Semina 
6 - 6 . 

This species in general appearance closely resembles the last, but it is smaller in 
all its parts, the flowers in particular being very considerably less. The fruit is very 
peculiar, and unlike that of any other species. 

5, M. WnUlcWi (ILf. et T.) ; foliis anguste oblongo-lanceolatis 
plerumquc lougc ncuminntis basi rotundntis distanter nervosis supernc 
glaberrimis subtus pallidis et sub lente prtesorlim secus costam et ve- 
nulns pubc miuutiasima adpvcsse puberulis, pedicellis fasciculatis pan- 
els, floribus mediocribus, carpellis longe pedicellatis. — Uvaria bicolor, 
Wall. Cat. 6466 ! non JRoxb. 

Hab. In montibus Silhet ! et Khnsia ! subtropicis - ( v . v.) 

‘ Fruiex alte scandens. Famuli cortice cinereo ruguloso, jumorca pubescentes ; 
partes novelise aureo-sericea*. Folia 4-G i>oil. longa, 11-2 lata, petiolo if- poll., to- 
nuiter coriaceu. Nervi valde obliqui, quam in ctelcns speciebus reinotiorcs. Fe- 
d mi cult oppositifolii, brevustnu ; pedicel It 1 -4, ^-pollicurrs, tomeutosi, basi brac- 
teolis ovatiH parvis muniti. Sepala extus tomentosa, intus glabra, granulato. Pet ala 
ovato-lanceolata, $-poll. ; exteriors extus fulvo-tomeutosa, interiora glabra. Stamina 
et ovaria U. verrucosi. Carpelta immatura dense tomeutosa, ovolia, I-poUicaria, pe- 
diceUis nollicaribus augnlatis tomeutosis sulfulta, toro globoso iusidcutia. 

Hr. WaUich, who found this species in the Calcutta Botanic Garden, and also re- 
ceived it from Silhet, has considered it to be V. bicolor of Boxb. , and it is probable 
that both species may have been so marked m the Calcutta garden, and perhaps 
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confounded by Roxburgh. This is the more likely, because there are two small frag, 
msnts of the true M \ bicolor glued on the same sheet with M. WalUckii in & 
linn. Soc. Herb,, and several more of the same among the duplicates of that collec- 
tion, though that plant does not elsewhere occur in the Wallichian collection. The 
only tangible part of Roxburgh's description is the globose fruit, and that is only ap- 
plicable to the species called by us Jr. bicolor. This we have compared with an 
authentic specimen from Roxburgh in the British Museum, iu flower aud fruit. We 
only know the fruit of the present species by a single specimen collected by us in 
Khasia. It is not uulike that of M. verruoosum in shape, but less wrinkled ; but it is 
far from iipe 

6. M. verrucosum (II .f. et T.) ; foliis oblongis vcl laneeolatis 
crebre nervosis supra nitidis pubc minuia puberulis secits costam sub- 
tomeutosis subtus fulvo-pubesccutibus seous nervos sericoo-villosis, flo- 
ribtis fasciculatis vel su brace wosis plcruniquc terrainalibus, alabaatris 
latis obtuse triquetris, carpellis longc peiheeilatis obliejuis rostratis 
valde rugosis. 

Hab. In raont. Kiiasia, ali. 4-5000 pcd. — (PI. Jul., Fr. Oct.) (t>. 0 .) 

Fruiejr olte scandons, ramosus, dense foliosus lUmuh grist 1 vel rufeseentes, len- 
ticdlis albidw crcbcrnmis uotati, rugulosi, pubcruli, tlcmum glabroacenteu, jumorca 
cum omnibus partibus uovcIIib fulvo-tomeutosi. Folia 3-5 poll, longa, 11-2 lutn, 
pcliolo polheari, hasi rotundata vcl ocutiuscula, npice obtusa vel acuta. Flores ad 
apices ramulormu 1-5, solitarii, fnsoindnti, v ol racemulum pauciflorum foliomim 
Ibrmnntcs, flonlms liifcrionbus oppositilolus. Vnhcelh fulvo-tomentosi, polhcaics, 
basi pluribr.icteati, cl vci^us medium bructcolas 1 2 ovules ampler! cutes 2-3 linens 
longus gercutcs. Alabasln quam m cK'tcns speeiebus brcviorcs, latiores, dense (o- 
meutosi. Sepal a l-poll , late ovatn, eostata, in lrurtu subpersist cut ia Fetal a ex- 
teriora late ovata, evtiis dense toinentowv, intus unereo-moann, medio linen vik elo- 
vata obscure enrinata, jj—J poll, longa, tnlertota paulio breviora, tnungulaj i-ohlonga, 
iutua concavu, globnuseida, lmprewiombus stuininiun areolata, miperuc lotige (ri- 
quetra. Processes romirctivi magnns, ovnlis. Oiaria duisc fuseo-pilosa. Torus 
fruetus globosus. Varpella pnlposa, subglobosa, vel late ovoidea, bijiollicarin, ob- 
liqna, obtuse mucrouata, irrcgulantcr verriicoso-tuben uhita toinenlosuln, suflUlta pe- 
dieellib 1 }-3-pollicnnbus erassis davatis iomritudiuuliler strmtis. Semina biseiialia, 
parlitiombuM edlulosis sejmrata. ^ 1 poll longa, oblwiga, compressa, nrcgulariler 
transverse rugosa, margme toto annulo lalo prominenle tubcrenlato versus hilum 
lievignto medio seeus longitudiuem prolunde mdcalo eireumdatu 

'ITiis species is <*<*rtamly very near tie last, but it iIiUcih, we think, essentially in 
the leaves bung much more tomeutobe benealli, with more numerous transverse 
nerves, aud especially by the very broad shoi! flowers We are, liowever, unac- 
quainted with the trail of M. Walhchu, excipt in a very joung state. If the species 
be distinct, which we believe them to be from their general aspect, no doubt good 
characters will be fouud iu the fruit 

7. M. bicolor (Il f. ct T.) ; folds oblongis vel ohlongo-lanceolatis 
tenuiter coriaccis crebrc uervosis supra pnrtcr costam fulvo-pubescen- 
tem glabris subtus cum potiolo pills cincrcis vcl fulvis longc ct adpresse 
seriecis, floribus fasciculntiacxtra-axiilnribus mnjusculis, carpdJis globo- 
sis breviter pedicellate tomeutosis. — Uvana Incolor, lloxb. FI. lad. ii. 
CC2 (lion trail.). 

Hab. In provinciis Silhct ! et Assam! ct sccus basin Himalayas in 
montibus inferioribus Sikkim! — (c. ».) 

Frutix scandeus. Itomvh elongati, fohosi, cortice emcroo, rugulon, pubescent**. 
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juniores nt omnes parte* novelise, fulvo-tomentosi. ify&i 4-10 poll, longa, 1$~8£ 
lota, petioio 4— £*pol]., basi obtnsa, apice obtuaa vel acuta vel krage acuminata. Pe- 
dioetU 1-8, dense tomentosi, l-l£ poll, longi, bad bracteati et paollo supra basin 
bracteola p&rva ovata ampleetente mnuiti. Flores fere pollicares, luxe lannginosi. 
Sepala ovata. Petal a exteriora ovato-lanceolata ; intenora pauilo brcviora, apice 
breviter triquetra, utrinque glabra, gr&nnlata. Stamina et maria M. verrttooei. 
Carpelta diametro pollicaria, pedicello crasso, |-£-poll. Semina circa 8, biserialia, 
partitionibus cellulosis separata, atro-fasca, mtida, ltevia, immargiuata. 

This is evidently the most common species throughout the mountainous countries 
north and east of Bengal, as we have before us specimens from all the collectors who 
have visited these countries. We found it abundantly in the wooded districts of 
Silhet and Cachar j but, as we did not meet with it in the Khasia hills, except at the 
very bpse, it is probably confined to the lowest levels, while the two last species occur 
at considerable elevations. The present species is, as we have mentioned under JT. 
WaUiehn, the same with a sjiecimen from Roxburgh in the British Museum, and, as 
it has globose fruit, there can bo no reasonable doubt that it is that described in the 
Flora Indica. It varies more than most species m the shape aud size of the leaves j 
in one specimen in fruit they are only from two to three inches long. 

8. M. falgena (H.f. et T.) ; foliis ovato- vel oblongo-lanceolntis 
basi rotundatis apice in acumen longc attenuatum produetis rigide co- 
riaceis supra parce puberulis subtus cum petioio pube breviesima mol- 
liter fusoo-scriceis, floribus parvis tomentosis axillaribus vel ramulos 
terminantibus subracemosis. — Uvaria fulgena, Wall, Cat. 6482 1 My- 
ristica Finlaysoniana, Wall. Cat. 6793! 

Hab. In peninsula Malavaua: ad Malacca, Griffith ! et Singapur, 

Wall.! — (r. #.) 

Distrib. lus. Pbilippin. (Cuming, 2340!) 

Frill ex verosimiliter scondcns. Famuli grnciles, ilexuusi, ltevigati, juniores pnbe 
brevissima cinerea vel flavescente iucaui. Folia 3-4 poll, longa, 1J~J£ lata, petioio 
1-4-polL, supra pilis rigidis adpressis paucis dcmuin evanidis vel secns eostam tau- 
tum sujwrstitibuH pnbornla. Flores plerumque versus apices ramulorum rougesti, 
stCtpe foliis ramuli plcrisqiu* aboriivis vel decidum raccmos 4-5-ftoros simulnntcs 
Pedicelli 4-4-pollicares, tomentosi, bract cis lnicari-subulntis suilulti, bract eolis 2-3 
sqnainfeformibus rotnudatis rnuniti. Sepala rutumlata, cxtns tomentosa, intus gla- 
bra, ocutiuscula, basi coalito, Petala exteriora ovata, crassa, semipolhcana, extus 
aureo-sericoa, intus ciiiorco-incana, macula basilari ovnli glalna (at ro-purpurea) ; **- 
teriora fere dunidio brcviora, oblonga, aoiitmsoula, granulata, glabra, dorso couvexa, 
intus coucava, apice tantmn tnquetra. Stamina et ovuna scqncntis. 

The specimens m the Walhehian herbarium, uuder the number quoted above, are 
in a very imperfect state, and the leaves appear to belong to several very distinct spe- 
cies. A portion of them, however, certainly belong to this. 

9. M. Griffith!! (H.f. ct T.) ; foliis anguste oblongis basi rotun- 
datis apice obtusiusculis emargmatis rigide coriaceis supra prater 
eostam pubesccntem glabris subtus cum petiolis rufo-pubescentibus, 
pedunculis oppositifolus vel in ramulo brevi axillari unifoliato sub- 
terminalibus brevissimis, pcdiccllis fasciculatis, floribus parvis. 

Hab. In prov. Tenasscrim ad Morgui, Griffith, 790 * — (v. s.) 

Frulex alte scandens. Famuli nigricantes, rugulosi, pnberuli, lenticellis flavidis 

{ muctati, juniores cum omnibus partibas novel! is mfo-tomentosi. Folia 8-5 poll, 
onga, l»tn, petioio ^-poll. Peduucuh abbreviate saspe vix lineam longi. 

Pedicelli 2-5 vel plures, q-fc poUicem longi, tomentoei, basi bractea squatmeformi 
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•affinlti, medio bracteola amplectente munita. Sepala o valia, obluaa, tomentosa, 
■Pete/a exienora oblongm, obtusa, extua tomentosa, mtos subglabra ; interior a i bre- 
viora, glabra, granulosa, dorso prope apioem tomentosa, acuta, apice triquetra, Sta- 
mina proccssu connectivi elongafco late ova to terminate Ovarut dense aureo-stri- 
gosa. Fructus iguotus. 

We bavc seen only two specimens of this species, one in the ITookorian Herbarium, 
the other in that of Dr. Wight. The short axillary branches, bearing at their apex 
one leaf with a cynic of flowers and a terminal bud, are apparently peculiar to this 
species. The npper cymes ore sessile andleaf-opposcd. It should be compared with 
Uvaria sphrerocarpa, Blume, with which it may be identical. 

10. M. polyanthum (II .f. ct T.) ; foliis Janceolatis vel oblongis 
bnsi acutis ct in petiolum subdecurrentibus apice acutis vcl ncuminatis 
rigidc coriaceis supra prjeter costara pubescentem gJjibris subtua pol« 
lidis pubc molli brevissima ope lentis taufcura conspicuaincanis, flonous 
parvis in cymas oppositifolias congcstis. — Uvarin polyantha. Wall . Cat . 
6467 1 

IIab. Assam et Khasia, Griffith! Silhct, Wall.! — (v. s .) 

Frulex vcrosimiliter smidens. Famuli flexuosi, glabri, cortiee nigricantc, rugn- 
loso, lcnticellis albis consperao , gemma* fusco-pubcsrenteb. Foha forma ct inagni- 
tudine admodum vnrin, late Inuciolnta vel obloiigo-lnuceolatu vel luieari-oblonga, alia 
8-4 poll, longa, lata, nlid G-H poll, longa, 2-8 lata. Vthoh glnbri, Bupra 

profunde sulcati. Cynue ltumerosa*, oppositifolue. Peduncuh tomentosi, abhre- 
viati, 1-2 lincas longi, mtudum vix nlli. Flores 3 - 7 . Pedicel It brevissimi, bnsi 
braoteis oblongis miuutis suffulti, medio umbracteolaU. Sipala ovato-rotundota, 
obtusiuaeuln. Feta/a ex tenant ovalin, \ poll, longa, r\tus tomentosa, intuB tnar- 
giue et sub apice puberula, intenora eonformia, fere dimidio minora, crassa, ext us 
incaiia, mtus glabra et scrobieulnta, apice breviler triquetra Stamina connectivi pro* 
cessu cuneato-oblongo apieulata. Ooana strigosa. Frueiiu ignotus. 

11. M. rufinerve (H\f et T.); foliis oblongis basi rotmidatis 
apice acutis vel obtusis utrinque glabemniis subtus pallidis, floribus op- 
positifoliis fascicu Intis. 

Had. In provincia Silhct t — ( v . ».) 

Frit l ex altc scaudens, truueo diametro 3 -4-pollienn , cortico nigerrimo, rugnloso, 
ramulorum la*vi glabro. (lemma auico-pubescculcs Foha 6-10 poll, longa, 2 £-4 
lata, petiolo j^-polheari, cylimlnco, vix sulento, teuuitcr eonaeen, eoaia acrviiique 
parallel in, snbtus iu sicco rufosoentibus. Fuse tea l / tlormn sesmles vel bievisBiujc pe* 
dnnculati, 2-7-flori. Pedteelh (fornan noiulmn pic lie evoluti) 1-pollicares, oureo- 
sericci, infra medium braeteola minuta *»quauueft>nni Alabastu immiti, vix linoam 
longi, triquetri, sericei. Sepala bam eoalita, txtus pubescent ia Stamina proeessn 
connectivi ovali apieulata. Ooana mult lovul, its Torus couvexo-coiucus. 

This is a very distinct ajicncs from any v. ith which we are acquainted, but unfor- 
tunately all onr specimens have only very young buds It will however be readily 
recognized by the large size of tbi leaves, and probably by its small flowers, but from 
the peculiar mode of development of the Downs iu this Order, it is by no meariK <*a«y 
to satisfy oneself bow nearly they have attained their full size. We found it in dense 
forests on the banks of the Sooriua river, In tween Silhct and C'achar, in Nov 3850. 

12. M. prismaticTun (II. f. ct T); foliis ovalibus vcl oblongis 
utrinque rotuudntis apice iu acumen breve graeile subito prodtictis 
rigide coriaceih utrinque glaberriiuis supra lucidis subtus pallidis (in 
sicoo rufesccntibus)*, floribus magnis axillaribus solitariis breviter pe* 

a 
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(hmcolatis, alabaatria eloBgatotriqnetris, carpellis glabrifi ovoideia.— 
Uvaria prism atiea, Wall, Cat. 6455! 

Hab. In Malaya ad Penang, Wall, / Malacca, Cuming, 2844 ! Sm- 
gapur, Wall.! — (v. 8.) 

Fruits scandens, rami a validis rugosis nigricantibus. Hamuli glabri ; partes no- 
vel]® fulvo-puberulie. Folia 5-9 poll, longa, 2J-4 poll, lata, petiolo f-polfieari ' K 
inferiors in ramulo Beepe abbreviate, 2^ poll, tantum longa. Peduncttli petiolo paullo 
breviores, validi, infra medium bracteis pluribus squam®fonnibus cito dcciduia tccti, 
superne nndi. Sepal a in cyathum late campanulatum obscure trilobum demura 
explanatum vix $ poll. diametro coalita, extus tomentosula, in fructu persistentia. 
Pet ala exteriors clongato-subulata, extus fnlvo-incana, intus cinerea, basi concava, 
superne plana triquetra, ultra pollices 2 longa ; interiors poll, longa, ovata, acuta, 
vix puberula, intus concava, apicc tautum triquetra. Stamina clongato-linearia, con- 
nectiri processu brevi ex ovali subgloboso apiculata. Ovana strigosa, multiovulata. 
Carpella (in epecimine uno visa) 4-5, scsquipollicaria, ovoidea, utrinque obtusa, 
glabra, granulosa, nigricantia, antice costata, costa superne evidentiore. Semina 
biserialia, septis celliuosis separata, compressa, lccvia, colore hclvolo, hilo terminoli 
maximo. 

This fine species deviates somewhat from the ordinary form of the genus, in the 
less divided calyx, the elongated flowor, and the great excess of size of the outer 
petals. The staminal process, too, is shorter than it generally is in the genus, but 
still sufficiently distinct, and in all other characters it quite agrees with the other 
species. 

Sect. 2. Kentia, Bl. in FI. Java>, Anon.p. 71. (rolyalthia; sectio.) 
— Petaln exterioru marginibus valde inernssatis latissimis, in- 
fra medium tautum excavata. Ovaria glabra, pellucido-glandu- 
'losa. Ooula numerosa vel defmita. Semina scrobiculata. 

13. Mi, elegans (II. f. ct T.); foliis oblongo-lanceolatis in acumen 
gracile obtusum angustatis mucronatia basi plerumque rotundatis rigide 
coriaceis subtus adpressc fulvo-pubescentibus, pedunculis axillaribus 
solitariis petiolum paullo supernntibus, Horibus parvis, carpellis parvis 
subglobosis glabris pedicello coquilongo suffultis. — Uvaria elegans. Wall . 
Cat. 6474 A! (non B). 

Hab. Malaya ad Penang, Wall.! — ( v . s.) 

'Prutex scandcns, ramosissimus. Hamuli graciles, flexuosi, rugulosi, nigricantcs, 
punctis caHosis llavidis conspersi, glabri (juniorcs pubemli) , gemmm fusco-aerice®. 
Folia longiuscule petioluta, 3-4 poll, longa, 1-1^ lata, petiolo £-poll., subtus pallida, 
in sicco fiaveseentia, supra pube rara sparse sub lento tautum couspicua tecta. Pc- 
dunculi graciles, puberuh, bractcolis 2-3 minutis squama? fonmbus propc basin mu- 
niti. Afabastn ovato-triqnelri, fusco-serieei. Sepala minuta, ovata, basi cohmrcn- 
tia, in fructu persistentia. Pet ala ext mom i-pollicaria, ovata, obtusa, extus Mvo- 
serieea, intus ciuereo-muana, basi excavata, rubra, luma longitudinuli elevata notata, 
marginibus superne latis planis ; mtenoia plus quam dimidio imnora, ovata, crassa, 
extus convexo-carinata, incuna, mtus basi profunde concava, circa marginem supe- 
riorem excavationis hmge pilosn, superne triquetra, a medio nd iipicom incanu. Sta- 
mina processu connectivi brew crasso ovuh apiculata. Ovana glabra, oblonga, pel- 
lucide glaudulosa, stylo oblongo brevi. Orula m axi 8-10, biserialia, in pulpo ni- 
dulantxa. Carpella poll, longa, late ovoiden, granulosa. Semina 2-0, compressa, 
obovata, atro-fusca, nitida, biserialia, septis ccilulosis separata, scrobiculata. 

This elegant little species resembles so closely in general appearance 3f. Kentii 
{Holyalthia Kentii , Bl.), that we had without hesitation referred it to that species, 
till the examination of tho flower showed remarkable diflVreu&s The petals are dif- 
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ftwat in shape, and the ovules aro undoubtedly numerous, and not, as in Jf. Xentii t 
reduced to two. Blume describes P. Kentii os a tree ; but his own specimens, we 
think, indicate that it is, like the present plaut, a climber. 

14. M. pisocarpum (H.f. et T.) ; foliis cllipticis vel ovalibus basi 
rotundatia vcl acutiusculis apice anguatatis obtusis sropiua emarginatis 
rigide coriaccis supra glabris subtus pallidis pube lmnutissima incanis, 
floribus axillaribus solitariis, alabastris triquetro-subglobosis, carpellis 
pisiformibus. 

Hab. Iu sylvis prope Malacca, Griffith ! — (t>. «.) 

Fruter verosimililer seandens, ramosissimus. Hamuli foliosi, nigricantes, vix ru- 
gulosi, glabri, juniores incano-puberuli , gemma* aureo-sericea?. Folia lf-8 poll, 
longs, 14—1 J lata, pet. -j^-poll., in sicoo creberrimc reticulata, nervis parallels leviter 
arcuatis inconspieuis. Pedunculi i-4-polliearcs, baai articulati, bracteia 2 minutis 
squamoeformibus deciduis mumti. Sepal a ovalia, boBi coalita, coriacca, granulosa, 
glabra, in fructu pcrsistentia. Petala exteriora late ovalia, fero rotundala, cxtus 
aureo-sericca, nitus cinereo-mcana, macula basilari (ex sicco atro-purjmrca) glabra, 
ovata; inlenora dimidio brcviom, august c oblouga, dorao sericea, earmato-convexa, 
intus basi excavata, glabra, supra medium tnciuetra. Stamina conneetivi processu 
subgloboso caruoso toriumata. Ovarta oblouga, ovulis in axi 2 superpositis. Styli 
oblongi, ovarium fere cequantes. Carpel la toro capitate glabro umbellatim. inserta, 
4-8 vel plura, ovalia vtl globosa, 2-8 liucaa lougu, pcdicello rcquilongo, glabra, 
granulosa. Semina 1 2, supei positu, pluuo-convcxa, rotuudata, rcgulariter fovcolata, 
atro-fusca, margiuc rhnpho lata pcrcursn. 

This species is very closely allied to M. Kcntu, Blume, but the broader cmarginate 
loaves and the smaller flowers sufficiently disti aguish it. The terminal process of 
the stamens, too, is different . 

11. HABZELIA, Alpb. PC. 

Sepala 3, acuta, basi connata. Petala 6, biscrialia, rcstivatione val- 
vata, e basi iuflata iutus concava, elonguto-liuearia, apice triquetra ; in- 
tcriora paullo minora. Torus planus. Stamina lincaria, connectivo 
ultra antheras dorsales biloculares in procch&um oblongum producto. 
Ooaria indefinita, oblouga, in conum connivcntia, dense strigosa, roul- 
tiovtilata, stylo aoquilougo subulate recto tcriniuata. Garpella elongata, 
cylindrica, numcrosa. Semina oblouga, non compressa, septis cellu- 
losis separata. — Arborcs, foliis coriaceis , nervis obliquis parallelis fal - 
calls subtus prominuUs y floribus axillaribus elongatis triqtielris. 

This genus was instituted by M. Alph. De Candolle for the reception of the 
Xhiona JSthiopica of authors, which, however, as wc learn from Bichard (FI. Cuba?), 
has the hollowed torus of Xylopur, and is therefore perhaps moic properly refer- 
able to that genus. Our materials do not enable us to determine this point ; but 
the two species described below present all the characters assigned by l)e Can- 
dolle to Uabzelia , and one of them has a fruit very like the Guinea pepper of 
commerce. They much resemble Uabzelia Mttuopica of Alph. l)c Candolle in 
general appearance, so far as we can judge from a very imperfect specimen of that 
species, and recede considerably from the majority of the spocies of Xylopia . The 
stamens of our Indian species are remarkable for the curious structure of the anther- 
cells, which are hairy, and divided by a series of transverse partitions, which give 
them an appearance of being joiuted. 

I. H. femxginea (H.f. et T.) ; foliis lineari-oblongis acutis basi 
rotundatis subtus tusco-pubescentibus, floribus axillaribus solitariis* 
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Hab. In pettias. Malayana ad Malacca, Griffith / — (p. s.) 

Arbor. Hamuli vix rugulosi, cortice fusco, pnbesccntea, demmn glabrati, jtraioree 
cum omnibus partibus novellis dense femiginoo-tomentosi. Folia 5-7 pdl. longs, 
1^-2 lata, petiolo vix 2 lineas longo, coriacea, rigid, i, supra glabra, lucida, subtus 
pallida, fusca, petiolia nervisijae tomentosis. Pedunculi £ pdL langi, prope basin 
squamulis xninutis bractcolati, tomentosi. Scpala ovata. Petala I-li-pollicaria, 
fwvo-tomcntosa. Ovaria denscfcrrngi nco- strigosa. Carpella 2 poll, longa, leevia, 
glabra. Semina oblonga, testa spongioso, uniscrialia. 

Wc have only se^p two or three detached carpels, and have not been able to find 
any arillus. 

2. $X# oxyantha. (H.f. ct T.) ; foliis ovalibns vel oblongis abrupte 
acutninatis utrinque glaberrimib, floribus axillaribus fasciculatis. — Uva- 
ria oxyantha, Wall. Cal. 6478 ! 

Hab. In penius. Malayana ad Singnpur, Wall.! — (v. s. in Herb. 
Linn. Soc.) 

Arbor. Hamuli validi, rugosi, cortice fnsco, glabri, juniores pubenili. Folia 7-8 
poll, longa, 2£-3A lato, pet. £-poll., corincca, supra nitida, subtus glauca. Pedun- 
cuft petiulum paullo superautes, adpresse puberuli . Sepal a connata, late ovata, de- 
mum revoluta, dorso pubcrula. Fetala grisco-puberula, 1 1 — l^- poll, longa, siccitute 
dorso costata. Stamina el ovaria prioris. 

12. XYLOPIA, L. 

Cccloclino, Alph. JJC. Mem. Vatoma, Wight, HI. i. 18. 

Scpa\a 3, bnai (sippe nlte) connata. Pelala 6, oestivatione biseriatim 
volvatn, elongata, subuequilongu, crasse coriacea ; exteriora concava, 
marginibus plums ; iiitcnora basi tantmn cxcavata, superne triquetra. 
Toms conicus, interne cxcavatus et ovaria includens, extemc stamina 
gcrens. Stamina indefimta, oblonga, antherarum loculis dorsnlibus re- 
niotis, councctivo truncato capitato. Ovaria definita, 1-5, sericen, in- 
tra lorum abscondita, oblonga vel ovalia, stylis elongatis exsertis in 
conum connivcntibus apice clavatis. Ooula 2-6, secus suturam ventra- 
lem horizontalia. — Arborcs forsan humiles, foliostr, ramoscr, foliis eom- 
cew lucidis , iloribus axillaribus solitariis vel fasciculatis, alabastris longis 
triquetris. 

The genus Xylopra was originally founded by Linnaeus, but its characters were re- 
modelled by St. Hilaire, who first established it firmly, as we now recognize it, distin- 
guishing it by the shape of the petals, the position of the ovules, the peculiar hol- 
low torus, and the dehiscence of the fruit. Von Martius distinguishes it by the same 
characters, whilo A. Richard, in the 4 FI Cubic/ depending principally on the torus, 
omits all mention of the dehiscence of the fruit, and unites with it AJph. De Candolle's 
Coehchve and Uabzeha. The latter genus we have already alluded to. Caslocline, 
which has the same torus and ovary as Xglopra, appears distinguished by less im- 
portant characters, as the dehiscence of the fruit sometimes seems to occur at a very 
lato period, and the presence of nrillus is perhaps of no great moment in the Order. 
Of the Indian species described below, the only one which is known in frnit has the 
arillus of Xylopta ; we are therefore disposed for the present to follow A. Richard in 
retaining that genus entire, as all the species are very similar in habit, and the flowers 
of the Asiatic ones arc in no way distinguishable from those of the American ones. 
If the fruit of any of the Indian plants described below be found to differ from that 
of the typical species of the genus, the difference will iu all probability be regarded 
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$8 of no more than Motional value. Xylopia is very closely allied to AfelodontM, but 
is readily known by the erect habit, the peculiar torus, and the truncate stamen*. 
Its petals only differ by being more obligated. Anona, which is also like it in 
dower, is distinguishable by a multitude of characters. Many of the species, on a 
casual inspection, so much resemble tho genus Ihospyros, that tho two genera are 
often intermixed in herbaria. 

Xylopia is widely distributed throughout tropical regions, for, though probably 
most abundant in America, a number of species arc known from West Africa, and 
A. Riohard mentions one as a native of Mauritius. Illume describes none from any 
part of tho Malayan Archipelago, nor have wc seen any among the collections of 
Cuming. At present therefore it would appear that in India they arc confined to 
Ceylou and the Malayan Pcuinsula, 

1. X. Malayana (H.f. et T.) ; foliis oblongis basi acutis obtuse 
acuminatis glabcrriinis, inflorcscentia axillari subtriflora, pedicellis me- 
dio unibracteatis, ovariis 5-7. 

Hab. Malacca, Griff. ! — (t\ «.) 

Arbor. Hamuli gracilcs, glabri, corticc fusco ruguloso, juniores vix puberuli. 
Folia 3-5 poll, longa, 1^-2 lata, petiole £-poll , coriucea, firma, luxe retieulato-ve- 
nosa, arcolis magnis, supra lucida, subtus (in sicco) brunuea. Pedunculi vix lineam 
longi, subtriflori, pubescentes ; pedicel h vix lougiores Alabastn strigosi, pubescentes, 
vix scraipollicarcs, argute triquctri. Sejmla mnjuseula, acuta. Pet ala ext. summo 
apice tantum triquetra. Onana dense et longe ulbo-pilosa. Ooula 2. 

2. X. parvifolia (H.f. ct T.) ; foliis oblongo-lauceolatis acumina- 
tis basi acutis utrinque glabris, inflorescentia axillari 3-5-flora, pedicel- 
lis bractcolis pluribus rotuudatis irabricatis tcctis, ovariis 5. — Putonia 
parvifolia, Wight , III. MM 

IIab. In Zcylnnia, Walker ! — (v. s.) 

Arbor vel frute.r floribmulus. Hamuli fulvo-pubesrcntcs, demnm glabrati, fosci, 
albo-punctati. Foha 2-3 jmjII. longa, J-1J lata, ]>ctiolo -poll., crassc coriacca, 
veuulis creberrirnis reticulatis notata, supra mtido, subtus pallida. Fasciculi florum 
subseasiles; pedrcelh brevissimi, brarteo/a suprema culyci adpressa, rotunda vcl rc- 
mformis. Alabastn l s poll, longi, fusco-aorieei. Sepala ad medium coalita, acuta. 
Petal a utrinque pubcsceutia. Ocula 4-0. 

Paloma IValkeri, Wight! Til. l. 1U, is a species of Diospyros. 

3. X. nigricans (ll.f. ct T.) ; foliis cllipticis vcl lanceolatis obtuse 
acuminatis glaberrimis, floribus axillaribus solitanis vcl ternis, bractco- 
lis 1-2 minutis, ovariis 5. 

Hab. Ceylon, Thtoaites 1 No. 015, 1038. — (v. «.) 

Frutex. Hamuli gracilcs, foliosi, corticc ruguloso, albido, globro ; partes novellas 
pubcrulec. Folia basi acuta, in sicco atro-viridin, tenuiter coriacea, forsan undulata, 
subtus pallidiora, 3 poll, longa, 1$ hda* petiolo £-poll. Pedtcelli vix ^-pollicares, 
gracilcs, bracteolis deciduis. Alabastri £ - pollieares. Flores fere X. parvifolia , 
sed petida exteriora fere ad apicem excavata, mucroue triquetro abbreviate. Ovula 
circa 4. 

Wc learn from a memorandum by Mr. Miwaites, that the carpels of this species 
dehisce when ripe, along the suture, and expose the seeds nestling in red pulp. 

4. X. candata (ll.f. ct T.) ; foliis oblongo- lanceolatis longe. et 
obtuse acuminatis mucronulatis subtus sericeo-inconvs floribus xriinu- 
tis solitariis vel fasc^culatis, ovariis 2. — Guatteria? caudata, Wall Oat. 
6452! 
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Hab. In Malaya : Singapur, WaU. ! Malacca, Griffith / — ( t . a.) 

Frutex ramoflitsmma. Famuli stricti, gracillimi, foliosi, rinerei, rugosuli, riabri; 
juniores pubescentes ; partes novella albo-sericea. Folia oblonga vel lanceolata, in 
acumen longissimnm obtusum angustata, 1%~2} poll, longa, |-1 poll, lata, petiolo vix 
2-linoari, tenuiter coriacea, supra (prsesertiin secns costam) minute puberula, demom 
glabrata, subtus sericeo. Fedtcelli axillares, brevisaimi, basi bracteis minutis squa- 
meofoTmibus muniti, bracteola 1 rotundata calyci adpressa. Sepala basi coalita, ex- 
tus pubesccntia. Fetal a utrinque acricea, subaquilouga, |-pollicaria ; exteriora ob- 
longa, concava, obtusa ; mtenora basi tantum concava, superne elongata triquetra. 
Ovarta 2, ovalia, longe albo-scricea, in sutura veutrali biovulata. Styli elongati, 
clavati, e toro concavo longe exserti. Carpella 1-2, vix -$~pollicaria, breviter pedi- 
eellata,' ovalia, utrinque pubescentia (indehiscentia P) . Semina 2, superposita, septo 
membranaceo separata. 

5. X. Champion!! (II. f. ct T.)j foliis ellipticis glabris subtus 
sub lente sericco-puberulis, pedunculis axillaribus solitariis abbreviate, 
alabastris oblougis obtusis fusco-sericeis, petalis exterioribus latiusculis 
obtusis, ovario solitario quadriovulnto. 

IIab. In Zeylania, Gardner / Champion ! — (v. 8.) 

Arbor. Hamuli graciles, cortice nigricantc, vix rugosulo, glabro; juniorcB et gemma 
fusco-soricea. Folut elliptica vel late lanceolata, basi aouta, apice acuminata, 8-41- 
poll. longa, 1-lf lata, petiolo vix ^-pollicari, tenuiter coriacea, firma, pellucido- 
punctata ; nervi obliqui, inconspicui, vouuhs creborrimis reticulatis. Fedunculi vix 
2 liucaa longi, fusco-sericci, iufra medium bracteaa 2-3 minutas squamafonnes ara- 
pleetentes gerenles. Sepala in cyathum trilobum aeutilobum coalita. Petal a exte- 
riora -J-4-pollicaria, crassa, concava, late oblonga , mtenora £ breviora, basi cuneata, 
concava, superne late triquetra. Ovarium longe pilosum. Fructus (ex icone cl. 
Champion) brevissime pedicellatus, oblongus, l^-polliearis, forsau folliculoris. Se- 
mina 4, ex icono videntur arillata. 

Tribus V. G catteries. 

Petala omnia conformia, haud unguiculata, plerumque plana, in 
paucis basi concava, superne plana vel irregularia, aestivatioue valvata 
vel subaperta. Stamina indefinita, dense conferta. Carpella discreta, 
iuterdum solitaria. 

In this tribe, exccptiu the two first genera, which are anomalous, the petals are 
quite flat, and generally eathery or membranous in texture. In this respect they 
differ essentially from Jnonea and Xylopicx, and approach Uvartex, from which 
they are only distinguished by the valvate (not imbricate) aestivation of the petals. 
In some of the genera the petals are only valvate in the very young bud, separating 
from one another at an early period. The two first genera are iu many respects in- 
termediate between Xylopiea and Guattertea, but ns their petals are uniform in 
shape, and the inner ones, though concave at the base, are not triquetrous above, wc 
refer them to the present tribe. 

13. CYATHOCALYX, Champion. 

Sepala 8 , in cyathum tridentatum coalita. Petala 6 , scst. biseriatim 
valvata, basi concava, circa genitalia constricta, superne plana, coriacea. 
Torus depresso-conicus, concavus. Stamina indefinita, anguste cuneata, 
apice truncata, dorso antherifera. Ovarium unicum, toro concavo par* 
tim indusum, oblongum, superne angustatum. Stigma magnum, pel* 
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tatum, rotundatam. Ooula in sutura vcntrali indefinita, biserialia. — 
Arbores, foliis glabris lucidie, floribus terminalibm et oppositifoliia, soUta - 
riis velfasciculati t. 

This very remarkable genus is clearly but briefly defined by Major Champion in 
the Hookerian Herbarium. The flowers ore intermediate between those of Xytopiea 
and those of Quaiterie <r. The torus is that of Xylopia, but the petals are flatter 
than in Habzelia, and very like those of some species of Artabotrys. The stamens 
are more like those of Guatterieee, and the single ovary with many ovules is very 
anomalous in the Order. It will be interesting to determine on the living plant the 
position of the solitary carpel with respect to the floral envelopes ; our specimens 
are not sufficiently numerous to enable us to ascertain this point. One species only is 
known, which appears to be a native both of Ceylon and the Malayan coast. 

1. C. Zeylanicus (Champion, mss. in Herb. Hook.) ; foliis ob- 
longo-lanceolatis, pedunculis 1-3 fere pollicaribus, pctalis lineari-ob- 
longis. 

Hab. In Zeylania, alt. 1-3000 pedum, Walker! Gardner! ad Ilan- 
tani, Kandy, ct Narawelle Galle, Champion/; ct in Tcnasserim ad 
Mergui, Griffith! (No. 1032; specimen fructigcrum, sed quantum e 
specimine suppetentc judicandum a planta Zeylanica nullo modo dis- 
tinguendum). 

Arbor. Hamuli ltcviuseuli, atro-fusci, adulti glabri, juniores aurco-pubesccntcs. 
Folia 6-10 poll, longa, 2-3 lata, petiolo i-pollieari, utrinquo glaberrima, acuminata, 
basi acuta, coriacea, nerviB obliquis, meurvis, venulis crobre rctirulatis. Sepala in 
cyathum trunentum f poll altum 4 poll. diam. coalita, dentibus 5 rotundatis obtusis 
remotis, fusco-scricca. Felala 2^ poll, longa, fusco-aericea, obtusa, | poll. lata. 
Ovarium obscure costatmn, glubrum. Fruclvs (ex spec. Gnifithiauo, in Herb. Wight) 
late ovalis, utrinque obtusissunus, sesquipolliccm longus, plus quani pollicem latus* 
subtorulosus, glaber, aromaticus. Semina biserialia, 8-10. Testa lie vis. Albumen 
rnminatum. 


14. ARTABOTRYS, R. Rr. 

Sepala 3, basi coLurrcntia. Pctala 6, eest. biseriatim valvata, basi 
concava, et circa genitalia constricta, aursum patentia, forma varia. 
Stamina indefinita, oblonga vcl cuneata, counectivo supemc truncato 
piano. Anthera dorsalos, loculis remotis. Torus piano- con vexus. 
Ovaria indefinita vel subdefmita (5-30), ovulia vcl oblonga, stylis ova- 
libus vel lineari-oblongis plerumque reflexis terminata. Ovula 2, c 
basi crecta, collaternlin. Carpella lorma varia. Semina 1-2, magna. — 
Frutices aartnentosi vel scandenies , foliis lucidis , floribus inierdum sua - 
veolentibus aolitariia vel faaciculalia , pedunculis lignoais uncinatim re - 
trofractis. 

This genus, which was first characterized by Mr. Brown in the ‘ Botanical Register/ 
is readily known by its peculiar habit, and by its floral characters. The uncinate 
woody peduncles have no parallel in the Order The position of the genus in tho 
fam ily somewhat doubtful, but, ou the whole, its nearest affinities appear to be with 
the tribe in which we have placed it. The concave base of the petals resembles that 
of Xylopia and Ilabzelia, but they are all similar m shape, and the upper port is 
usually quite flat. Tu one species, however, it is cylindrical or clavale, aod in ano- 
ther triquetrous, — a circumstance which has been overlooked in the preparation of the 
analytical table of the genera. Artabotrys is for the most part, an Asiatic genus, one 
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aperies only being known from tropical West Africa, and none from America. It 
occurs in about equal proportions in continental India and the Eastern Archipelago, 
and one extends into south China. One species is very extensively cultivated as an 
ornamental shrub in gardens throughout the East. 

1. A. odoratinnimuB (R. Br. in Bot. Beg. t. 428, non Blume) ; 
foliis oblongo-lanceolntis glabris utrinque acutis, pedunculis 1-2-floris, 
pctalis fere aequilatis, lamina plana oblongo-lanceolata, ovariis paucis 
glabris, carpellis oblongis obtuse acuminatis. — WaU . Cat. 6415!; W. et 
A . Prod. i. 10. A. hamatus, Blume, FI. Jan. Anon. 60. t. 29, 31 C. 
Anona hamata, Bun. Anon. 106. t. 27 ; BC. St/st. i. 491, Prod . i. 90. 
Uvaria odoratissima {et U. uncata), Uoxb. FI. lnd. ii. 66C 1 

Hab. In Zeylania et Malaya forsan indigenus, in hortis smpissime 
cultus. — (FI. per totum annum.) (e?. v. cult.) 

Distrib. Java, Blume. 

Frutex elegans, ramulis sarmentosis, cortice albido-pimctato. Folia 2-8 poll, 
longa, 1-2 lata, in acumen longum obtu&iusculum producta, tcnuiter coriaoea. Pe- 
tala 1-lf poll, longa, fusoo-sericcR, demum glabra. Carpella 2-2£ poll, longa. 

We are obliged to differ in opinion frdm Blume as to the plant originally described 
by Brown as A. odoratisrimus , which appears to us not to be the species figured in 
the ‘Mora Java;’ under that name, but that which Blume hns figured and described 
as A. hamatus. As the plant figured in the ‘ Botanical Register’ was introduced 
into England from Calcutta, it must necessarily be that cultivated in the garden 
there. Now wo find no indication in Roxburgh or Wallieh of the cultivation of any 
species but ouo in continental India, Wight and Arnott notice only one from the 
Peninsula, and we find only one in the Hooherian Herbarium from Ceylon. Blume ’s 
A. odoratissimus is therefore entirely an enstern form, of which wo shall subjoin a 
description*, ns it will probably occur in the Malayan Pcmusula, as well as in the 
Archipelago. Mr. Brown is, we believe, nght in referring all the spocies enumerated 
by JDunal and 1)C. to that now described. 

2. A. Zeylanicus (II .f. et T.) ; foliis oblongis acutis vcl obtuse 
acuminatis utrinque glabris, pedunculis plurifloris, pctalis fere scquilatis, 
lamina plana lanceolata dense fulvo-tomentosa, ovariis numerosis tomen- 
toais, carpellis obovatis mucronatis. 

Hab. In Zeylanioe sylvis. Walker ! Champion! Thwailes! — {v. s.) 

Frutex alto soandens, corticc mguloso, bninneo, glabro, raraulorum juniorum fiisco- 
pubescentc. Folia lauceolata vel oblonga, acuminata, subtus pallida, nervis crcbris 


* Au Blumei (H.f. et T.) ; foliis oblongis obtuse acuminatis, pedunculis unifloris, 
pctalis cxtcrioribus csctcris duplo latioribua lamina ovata, ovariis 8-10 villosulis, 
carpellis ovalibus vel subglobosis abruptc mucronatis. — A. odoratissimus, Blume, 
FI. Jax. Anon. 59. t. 28, 31 B, excl. syn. A. hamatus, Beuth in Hook. Kew Journ. 
iii. 257. 

Hab. In Java, Blume ; iu insula Hongkong, Champion! — (t>. s) 

Frutex elegans, densus, glsber, ramulis sarmentosis, cortice ciuerco vcl atro-fusco. 
Folia 3-8 poll, longa, 1-^-3 lata, utrinque glabra, nitidn, coriacea. Sepal a ovata, 
acuta, parce strigosa. Ft' tala fusco-sericca ; extenora -jj poll, longa, lamina ovali- 
oblonga, obtuso; interiora lineari-oblonga, paullo breviora. Carpella glabra, 1-1£- 
poUiearia, obtuse rostrata. 

This appears to differ from A. odoratissimus in tbe shape and texture of the leaves, 
and in the shorter and broader petals, and more rounded fruit. 
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reticulati* 4-6 poll, longa, l$-2£ lata, pctiolo vix 2 lineaa iongo. Peduneuli oppo- 
sitifolii, validi, Hgnosi (rams elongati, folioai, vix hamati). Pedicelti ^pollicares, 
fhlvo-pubescentes, bractea oblonga suffulti et baai bracteolis plturibus distich is Bqua* 
meoformibus muniti. Sepala acuminata, extus dense fusco-tomeatosa. Petal a oin- 
namomea, tomentosa; extenot'a 1} poll, longa, crasse coriacea, medio dorso obscure 
carinata; interiora pollicem longa, subconformia. Ovarta numcroaa, dense villosa, 
stylo subulato apiculata. Torn* vix convexua, in fructu subgloboaus, fusco-tomento- 
8U8, cicatricibus pluribus magnis notatus. Cordelia granulata, strigoso-tomentosa, 
f-1 polL longa. 

8. A. caudatos (Wall. Cat. 6417!); follis oblongo-lanceolatis 
basi acutis in acumen longum obtusum abrupte acuminatis utrinque 
glaberrirais, petolorum lamina plana e basi quadrate anguste lineari. 

Hab. In montibus Silhct, Wall.! — (v. 8. in Herb. Soc. Linn.) 

Frutex altc seandens. Rantnh rugulosi, corticc atro-fuseo , partes novolleo fusco- 
pnberulffi. Fofta 3-5 poll, longa, 1J-2 lata, pctiolo bilinear i, tenuiter coriacea, 
utrinque lucida. Peduneuli norm ales, pluriflori. Sepala acuta. Pet ala 1 £ poll, 
longa, ftisco-strigosa, inter se fore conforiniu, interiora paullo angnbtiora. 

4. A. Burmannicus (Alph. DC. M6n. 36), foliis oblongis in 
acumen gracile productis subtua rufo-hirsutulis, petnlorum laminis tri- 
quetria filiformibus subulatia cinereo-pubcacentibus. — Wall. Cat. 6418 ! 

Hab. Ava, Wall.! Mergui, Griffith! — (o. «.) 

Frutex seaudens, ramulis strmtulia pubcheentibus, corticc fusco, partes novelbe 
dense fuseo-tomcntosce. Folia oblonga, utriuque aeutiuseula, vel lanceolata, aenroiue 
obtuso, mcmbrauacca, 3-7 poll, longa, l-2£ lata, petiole vii 2 lineas longo, Bupra 
pra*ter cobtam pubescentem glabra, suit us pilia brevibus Inns priescrtim secus cos- 
tum nervosque hirsuta. Peduncult oblique oppositil'olii, rnfo-pubesrontes, plernmque 
uniflori. Petala fere ut in A. suaveolcntr, sed lamina triquetra ( larpella obovato- 
oblonga, glabnuseuln, atro-l'usca, £ poll, longu. 

6. A* suave olens (Blumc, FI. Javtr, Anon. 62. t. 30, 31 D); fo- 
liis oblongo-lanccolatis acuminatis basi acutis utrinque glabris, petalo- 
nim lamini8 clongatis cyliudricis, carpellis oblongis. — Wall . Cat. 6416 ! 
Unona suavcolcns, Blame , Bijdr. 17. — Humph. Amb. v. t. 14. 

II ab. In sylvis densis Silhct, Wall.! ; in Malaya ad Penang, Wall.! 
et Malacca, Griff.! — (r. v.) 

DibTKiB. Per totum archipelagum Malayanum et insulas Moluccas 
et Philippinas, Blame, Cuming , etc. 

Frutex alte scandens. Hamuli rugosi, striati, utro-fusci, glabri, juniores lmvipti, 
pilia sericcis puberuli. Folia tenuiter coriacea, lucida, glaberrima, subtus pallidiora, 
secus co8tam pubcscentia, demuin glabra, juuiora udpresse serieea, 8-5 poll, longa, 1-1£ 
lata, petiolo vix £-poll. 1 Peduncult validi, lignosi, micmati, versus npicein strigoso- 
pilosi, multiflori. Flores in foseiculos plurifloros cougesti, braetcis subulatis cito deci- 
duis suffulti, flavidi, suaveolcntes, £ poll, longi. 


16. CANANGA, ltumph. (non Aublet). 

Sepala 8. 1 Petala 6, seat, aperta, biserialia, longa, linearia, mqualia. 

Stamina numerosa, linearia, connectivo ultra autberas dorsales in pro* 
cessum caraosum ovatum acutum producto. Torus convcxiusculus, 
medio subconcavus? Ovaria oblonga, in stylum anguste oblongum 
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sttmra attenuate. Ovula numerosa, biseriafia. Stigmata subcapitata. 
Ope gelatinis inter se subooalita. — ArboT exceUa.florihunda. 

In habit and general appearance this genus closely resembles Unona , but the in- 
definite ovules prevent its being refirred to that genus. The peculiar stamens and 
seeds are in themselves, we think, sufficient to justify us in distinguishing it. The 
seeds are pitted like those of the section Kentia of Melodorum, and of some Cucurbi- 
tacea ; and the inner surface of the brownish-yellow, brittle testa is covered with 
sharp tubercles, which penetrate into the albumen, taking the place of the flat plates 
which are found in the rest of the Order. Cananga of Anblet is not distinguishable 
from Guattcria> which is not to be regretted, as the name was incorrectly applied to 
an American group. 

1. C. odorata (H.f. et T.) j foliis ovato-oblongis longe attenuates 
plerumque obliquis margine undulatis, pedunculis axillaribus 2-4-floris. 
— Uvana odorata, Lam. III. t. 495./. 1; Roxb. FI. Ind . ii. 661!; 
Wall. Cat . 6457! ; W. et A. Prod. i. 8 ; Bl. Bijd. 14, FI. Jav. Anon. 
29. t. 9, 14 B. Unona odorata, Bun. Anon. 108; DC. Syst. i. 492, 
Prod. i. 90. Uvaria Cananga, Vahl. U. farcta, Wall. Cat. 6460! 
U. axillaris, Roxb. FI. Ind. ii. 667. U. Geertneri, Bunal, Anon. 89; 
BC. Syst. i. 482, Prod. i. 88. Unona leptopetala. Bun. Anon. 114; 
BC. Syst. i. 496, Prod. i. 91 ; Delm. Ic. Sel. t. 88. U. velutina, Bl. 
FI. Jav. Anon. 81. non Bunal , nec Roxb. — Gcert. Fr. ii. t. 114./. 2. 

Hab. Ava, Wall.!; Tenasserim, Griff.! in tropicis utriusque orbis 
frequentissime culta. — (p. «.) 

Bistbib. Java, Blume! Ins. Philip., Cuming! 

Arbor cxcelsa. Famuli validi, cortice fusco albido-punctato, glabri, juniores pube- 
ruli; partes novella* cincresc. Folia bnsi rotumlata, apiee in acumen longum ple- 
rumque obliquum attenuate, 5 -8 poll, louga, 2-3 lata, petiolo semipolheari, tenuia, 
nervosa, supra glabra, subtus pnesertun ad nervos teuuissime puberula, demum gla- 
brata. Pedunculi axillaros, vel ampins ad axillas folioram dclapsorum, ^-pollicares, 
interdum abbreviate in axilla sccpc plures. Pedicel li pollicares, ciuereo-inconi, ad 
apices peduneulorum subumbellati, braeteis minutis squomosis, vel una interdum 
foliacea, bracleola 1 versus medium pcdicellum oblonga. Sepal a rotundata, acutius- 
culft, dnereo-tomentosa, decidua. Peiala in alabastro juniori dense Bericeo-viUosa, 
demum elongata, fere tripollicaria, basi poll. lata. Torus fructus djlatatns, cylin- 
drieus. Carpella numeiosa, pulposa, pcdicellis ultrapollicaribus suffulta, ovalia vel 
obovata, glabra, nigra, f polliccm longa. Semina pulpo immersa, biserialia, nume- 

India as an 
though it is 

certainly indigenous to the eastward. 


rosa, plano-cotnpressa, obovata, pallida, bodia, irregulariter scrobiculata. 

Tins species, which is very generally cultivated throughout tropical 
ornamental tree, does not appear to be a native of Bengal or Madras, 


16. UNONA, L. 

Sepala 8. Petala 6, biserialia, aestivationc valvata, tenuiter coriacea, 
elongata, rarius 8, serie interiore suppressa. Stamina numerosa, tetra- 
gono-oblonga, connectivo ultra anthcras dorsales subdistantes oblongas 
vd lineari-oblongas in processum subglobosum vel truncatum products. 
Torus parum elevatus, apiee truncatus, planus vel aliquantulunr exca- 
vatus, inter stamina glaber, inter ovaria pilosus. Ooaria indefinita, 
oblonga, strigoso-pilosa. Chula in axi superposita, 2-7, adseendentia, 
uniserialia. Stylus ovalia vel oblongus, recurvus; interne per totam 
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Lmgitudiiiem sukatua. tkarpeUa indefinite. — Arbores erecbe tel fru- 
tices ecandentee, floribua majusculis axillaribu* pel extra-axiUaribus fle- 
rumple eolUarUs . 

If we except the last section, the species of this genua are readily known by their 
elongated fruit, separated by constrictions into one-seeded joints. This structure 
oocura in no other genus of the Order. We hare, however, abstained from intro* 
dndng it into the generic character, because we are unwilling for the present to 
separate from the genua several species in which the fruit is unknown, aud one at 
least in which it is not jointed. All these species agree with the more typical Unona, 
in the thin, more or loss elongated petals, in the shap8 of the ovary and style, and in 
the ovules being definite in number, and inserted into the ventral suture in a single 
row. These characters appear to us constant, aud they are, we believe, sufficient to 
characterise the genus, without its being necessary to have recourse to the fruit. One 
or two species arc scaudent, while the majority are erect ; but there is a great simi- 
larity in general aspect in all. The young leaves and petals ore always pellucid- 
dotted. When the ovules are reduced to two, the genus approaches very close to 
Polyalthia , but is readily distinguished by the position of the ovules. That genus is 
also well marked by the nervation of the leaves, which is peculiar, aud very different 
from that found in Unona. The section Basymaschalon is remarkable for the entire 
suppression of the inner petals, but its habit is quite that of the typical Unona ; and 
the other characters (especially the fruit) are so identical, that it doeB not appear to 
us advisable to sepnratc it. Unona is entirely an Asiatic genus, nor do we know 
any species in addition to those described below, except U. virgata , Blumc, which 
appears to be referable to our section Pseudo- Unona 

Sect. 1. Desmos. — Vetala 6. Carpella inter semina constrietn. 

1. IT. dnmosa (Roxb. FI. Ind. ii. 670) ; scandens, foliis obovntis 
vcl ovalibus basi cordatis supra glubris subtus dense tomenfosis, pe- 
dunculis cxtra-alaribus gracilibus pendulis, petalis obovatis spathuJatis 
apice angustatis, carpelhs 2-3-articulatis. — Wall. Cat. 0129 ! 

Hab. In provincia Silhet, Roxburgh, Wallich ! — (FI. Apr., fr. Oct.) 

(*>■ *.) 

Frutex dumosus, scandens, nunis griseia, rugosis, juuioribus fulvo-pubescentibus; 
partes novelise dense fulvo-tomeutosai. Folia obtusa vel acuta, 3-5 poll, longa, 1|-- 
2i lata, petiola vix |-poll , juniora utrinque pubesceutia Ped uncut t atepo oppositi- 
fohi, l-l£-poll., tomentosi, supra medium vcl prope basin bracteola l ovata tomen- 
tosa J-poll. longa munita. Sepala late ovalia vel fere rotundata, basi cordnta, acuta, 
tenuia, nervosa, glauduloso-punctata, utrinque sencca, semipolliccm longa. Petala 
tenuia, nervosa, glunduloao-punctata, utrinque adpressa, pubcscentia; exteriora fere 
tnpollicaria, 1-1 1 poll, lata, obtusiuscula, basi iu ungucm latum augustata j mleriora 
iiaullo breviora et augustiora. Torus medio depressus. Oraria tnovulata. Stigma 
breve, obovatnm. 

The fruit is only known from Roxburgh’s description, unless Uvaria keterocarpa t 
Bl. FI. Jav. Anon. 41. t. 17. belongs to this species, which, from the general resem- 
blance, is probably the case. I hesitate, however, to quote that species, because it hat 
stellate hairs, which I have not found in the plaut now described ; they are, however, 
very densely compacted, and may occasionally be stellated. Blume’s plant is from 
Java, bat of doubtful locality. The carpels are pubescent, and have from one to two 
joints, of the size of a pea, the terminal one mucronate. 

2. TJ. I>nnalii (Wall Cat. 64251); scandens, foliis oblongis vel 
oblongo-lanceolatis^ubuieuibrannceis utrinque ghibris vel subtus sparse 
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at adpresse pubeacentibus, pedunculie aiillaribus vel tcrminslibus, pe* 
talis e basi lata lanceolaiis, carpeliis 1-3-articulatis. 

Hab. Concan, Stocks /; in sylvis Chittagong ad monfcem Sitakund ! 
et in peninsula Malayans ad Penang, Wall, f — (v. v,) 

finite* scandeus, oortice griseo rugoso. Famuli elongati, graciles, atro-fosd, 
glabri, puuctulis albis conspersi ; partes novelise pubescentes. Folia obtusa vel acu- 
minata, subtus pallida, 8-44 poll, longa, l^-lf lata, petiolo pubescente, 4-poll. Fe- 
dunculi l-l^-pollicares, pubescentes, infra medium bracteolis 1-8 squamseformibus 
rainutis muniti. Flores paJlide flavescentes, suaveolentes. Sepala lata, ovata, 
4-poll., acutiuscula. Fetala nervosa, subglabra; exteriora poll, longa, \ poll, 
lata; interiora paullo minora et angustiora. Torus parum elevatus, vix excavalus, 
inter ovaria longe et dense strigosus. Ovula 4-6. Fedun cuius fructus interdum 
elongatus, 4-poll. Torus globosus, pisiformis. Car pell a 10-15, pedicello 3-^-polli- 
cari adprease fulvo-strigoso. Arttculi 1-3, seepe solitarii, rugulosi, pubescentes vel 
glabri, ovales, ultimus acutus vel mucronatus. 

8. XT, Zeylanlca (H.f. et T.) ; foliis elongato-lanceolatis submem- 
branaccis utrinque glabris vel subtus vix puberulis, pedunculis axillari- 
bus brevibus, petnlis oblongo-lnnceolatis acutis, articulis fructus 1-4. 

Hab. In Zeylnnia, alt. 2-3000 ped. ! — (v. s.) 

'Arbor? Hamuli elougati, graciles, grisci vel nigricantes, rugulosi, glabri; partes 
novella* pubescentes. Folia basi acuta, apioe acuminata, 5-8 poll, longa, lp-2 lata, 
plernmquc glabra, sed interdum subtus oculo aimato pilis sparsis pnberula, snperne 
nitida, subtus pallida, glaiicesecntia , petioli 4-poll , glabri. Feduncufi solitarii vel 
bini, interdum supra-axillarcs, graciles, 4-f-poll., basi squamcllati, cseterum nudi, 
glubri. Sepala obionga-lanccolata, exlus pnberula, 2 lin. longa. Fetala corineca, 
glabra ; exteriora pollicaria, { poll lata ; interiora $ poll , angustiora. Stamina 
latissima, abbreviata. Ovula 2-4, in gelatine immersa. Torus super ne paium cx- 
cavatus, in fructu globosus Carpel l a 10-20, (iuimatura) pedicello 2 lineas longo. 
Articu/i 1-4, glabri, rugulosi, ultimus apieulatus. 

The joints of the fruit are less markedly distinct than usual, but that is probably 
only because. they are immature. 

4. U. Lawii (ILf. etT.); foliis oblongo-lanceolatis tenuiter coria- 
oeis supra sub lente sparse puberulis (demum glabratis) subtus glnucis 
pubesccntibus, pedunculis suboppositifoliis gmcilibus, pctalis angustc 
linearibus, carpeliis 1-3-mticulatis. 

Hab. In sylvis Malabar, Wight ! Concan, Imw ! — (v. a.) 

Hamult graciles, foliosi, rugosi, grisei vel nigricantes, verrucnlosi, juuiorcs pubes- 
centes ; jmrtes novella* Berieea*. Folia basi rotundata, apicc acuminata, acuta aut 
obtnaiuseula, 24*4-4 poll louga, |-1 4 poll, lata, petiolo 4-poll., pubescente. Fe- 
dunculi pubescentes, pollienrca, iufra medium bractcam 1 ovatam sicpe ocumiuatam 
1-2 lineas longam gcrentes. Sepala ovato-lanceolata, extus tcuuitcr tomentosa, 
f-peU. Fetala exteriora 24 poll, louga, vix | poll, lata, adpresse pubescentia, e basi 
rotundata, linearia, tenuiter coriacea; t ntenora l^-lf poll, longa, sericco-pubcacon- 
tia, e basi elliptica intus tuberculata rugosa angustc linearia. Ovaria 2-3-ovulata. 
Torus convexus, medio depresso-concavus. Carpella mdefinita, pedicello j-polhcari 
suffulta, articulis 1-8 ovali-oblongis nigricautibus, ultima mucronata. 

This plant, which is usually smaller and uarrower-lcaved than any of the states of 
U. discolor, in general appearance closely resembles that species, but is readily dis- 
tinguished by the narrow petals. 

5. U. discolor (Vahl, Syiub. ii. 63. t. 86) ; fobis oblongis oblou- 
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go*lanceolatis vel lanceolatis baai rotundatis vel cordatis raiius acutis 
apioe plerumque acutis supra glaberrimis nitidis eubtus giaucis glabris 
vel sparse pubeecentibus, pedunculis extra-axillaribus, petalis e basi 
lata lanceolatis apice obtusiusculis sericeis vel subglabris, earpellis 1-6- 
artieulatis. — Dunal , Anon. Ill ; DC. Syst. i. 494, Prod, i, 90; Alph. 
DC. Mm. 98 ; Wall. Cat . 6420 1 end. B, E, E ; Boxb. II. 2nd . ii. 669 ; 
JBl.t FI. Jav€B t Anon. 63 ; W. et A.! Prod. i. 9. U. Chinensis, j DO. 
Sy&t. i. 496, Prod. i. 90. U. Amherstiana, A. DC. M4m. 28 ; Wall. 
Cat. 6424 ! U. laevigata, Wall. Cat. 6428 ! U. biglundulosa, Bl. 
Bijdr. U. undulata, Wall.! Plant. As. Bar. iii. t. 265. TJ. Box- 
burghiana, WaU. Cat. 6428 B ! (non A). U. Lessertiann, Dun. Anon. 
107. t. 26 ; DC. Syst. i. 492, Prod. i. 90. Uvaria cordifolia, Jioxb . 
FI. Ind. ii. 662 P I)esmos Chinensis, Lour.! 

а. pubiflora ; foliis late lineari-oblongis acurainatis saepe 6-7-poll, 
basi cordatis, fioribus sericeis. (U. discolor, Auct.) 

laevigata ; foliis oblongis vel lanceolatis plerumque 3-4-poUi- 
caribus basi rotundatis, floribus glabrescentibus. (U. Chinensis, Auct. 
U. undulata, Wall.) 

y. pubescens ; foliis subtus dense pubescontibus secus costam to- 
mentosis. 

б. latifolia ; foliis late ovalibus. (U. discolor, /3 bracteata, Blume , 
FI. Jav. Anon. t. 26, 81 A quoad folia!) 

Hab. Per totam Indiam australiorem et liumidiorem in sylvis tro- 
picis : Malaya ! Tenasvcrim ! Ava 1 Chittagong ! Sikkim ! secus basin 
Himalaya* ; Concan ! Orissa ! Carnatica ; Zcylania ! — (tf. r.) 

Djstbib. Java, China austr. 

Frutex vel arbor medioeris. Paint divarieati, nigro-fusci, tuber cul is albis con- 
sperm , paries novella* pube aureo-fusecsoente subscriccie. Folia in sicco smpc ni- 
gricautin, 2-8 poll, (plerumque 4- 6 ) louga, 1-2 A lata, pctiolo vix 1-poll. Pednnculi 
graeilcs, 1-2 poll, longi, infra medium braeteoiam oblougam vel laneoolatam 1-8 
liueas longam (rarius foliaceam 1-2-pollicarem') deeiduam gerentes. Flores solitarn, 
nutautes, sordide virentes, deraum flaveseentes vel o( hroleuri. Scpala basi vix coa- 
lita, membrauneea, punctis glaudulosis conspersa, ^erieeo pubeseentin vel subglabra, 
ovato-lanceolnla, acuta, semipollieuria. Feta! a demum 2-pollicaria el ultra, interiors 
august iora et pleiumque paullo breviora. Stamina oblonga, autlierarum loeulis iu- 
tcqualibus, iuterioribus brevioribus, eouueetivo in prooessum ovalem producto. Torus 
depressus, medio aliquot e\oa\atus Ovana 5-6-ovulata Fed uncut us fructifei 

stepe inerassatus Torus inerussalus, globosus. Curjudla plurima, pcdicello £-1 
polliecm lougo suffultn. Atticuh late males, 1-6, pisi inugnitudmo, utrinque ob- 
tusi, ultiinus apieilatus, rugulosi, dernmn btucaii, viridi-purpurascentes. 

We have described at considerable length this very variable plant, in order to 
bring to notice as fAr as possible the various forms which it assumes. It has been 
well pointed out by Blume that the most different forms of leaves occur on the same 
tree, and often on the same specimen. The various degrees of pubescence of the 
flower seem somewhat more constant, the glabrous state being that common in 
China, while the pubescent- flowered form is that generally found in India. Wallieh, 
however, does not hint that his U. lavigata is of Chinese origin. The very pubescent 
state 7 , from the base of the Sikkim Himalaya, is only known to ns in fruit, and 
the flowers may possibly prove it to be a distinct species. The variety 8 is a very 
remarkable one, but the leaves are not always of that extreme width, but pass by in- 
sensible gradations iuft> the ordinary state. Id the specimen figured by Blume the 
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bfood Ibwm occur with « modi enlarged brootlet on the peduncle; bat in a speoi- 
man. from Griffith (from Malacca) this is not the ease. 

6. U. Desmos (Diraal, Anon. 112); arborea? fbliis oblongis vel 
lineari-oblongis basi rotundatis apice n cutis vel acuminatw anbcoriaceis 
rigidis subtns pubescentibus, peaunculis extra-alaribus elongati* gra- 
cillimis nutantibus, petalis ovato-lanceolatis, carpeliis 1-5-articulatis. 
— U, Cochin-Chinensis, DC. Syst. i. 495, Prod. i. 91; Alph. DC. Mem. 
2$. U. pedunculosa, Alph. DC. MSm. 28 ; Wall. Cat. 6422 ! U. dis- 
color, Wall. Cat. 6420 E ! F ! Desmos Cochinchinensis, Lour. I 

Hab. Ava 1 Tenasserim ! et Malaya 1 — ( v . a.) 

Hamuli rngulosi, atro-fusei, maculis poliidis notati, juniores cam omnibus par- 
tibns novellis pilis rigidis puberuli. Folia plerumque acuta, inferiora in ramulo 
ssepc obtusa, supra nitida glabra, vel juniora sub lente sparse pubernla prscaertim 
seous costam, subtua pilis adpressie in sicco fuscescentibus pubescentia, 6-8 poll, 
longa, 1^-3 lata ; petioli 4* poll., pubescentes, deraum glabrati. Pedunculi 4-8 -pol- 
licares, supra medium bracteola parva oblonga vel lineari cito decidua muniti, apice 
subclavati. Sepala ovato-lanceolata, acuminata, fere |-pollicaria. Petala adpresse 
pubescentia, jnniora dense aureo-sericea. Torus supra leviter excavatus. Ovaria 
ovali-oblonga, 4-6-ovulata. Carpella toro parvo insidentia, pediccllis f-l-pollicari- 
bus suffulta ; articuli pisiformes, subglobosi, strigosi vel subglnbri, ultimus apicu- 
latus. 

Unonafulva, Wall. Cat. 6427 1 which has no flowers or fruit, is probably refer- 
able either to the present species or to V. Dasymascfiala. 

Sect. 2. Dabymaschalon. — Petala 8, uniserialia, interioribus 
plane deficientibus. Carpella inter semina constricta. 

7. IT* longiflora (Roxb. FI. Ind. ii. 668) ; fruticosa, foliis longe 
petiolatis oblongis vel lineari-oblongis magnis membranaceis utrinque 
glaberrimis supra nitidis subtus glaucis, pedunculi s axillaribus mrifloris, 
petalis longissimis lineari-lanceolatis, carpeliis 1-4-articulatis. — Wall . 
Cat. 6419 I 

Hab. Assam ! Khasia infra 8000 ped.! Si Ihet l Chittagong ! — (FI. 
Apr., Mai. ; fr. Oct.) ( v . v.) 

Flutes rainosus. Hamuli clougati, grisei, rugulosi, juniores lecves, pallidi vel (iu 
sicco) flavescentes, glaberrimi, partes novelise glaberrimse; gemma; axillares sub- 
puberulse. Folia acuta vel acuminata, inferiora iu ramulo interdum obtusa, 6-15 
poll, longa, 2-4 lata, petiolo incrassato cyliudrico J-f-poll , punotis pellucidis cre- 
berrimis uotata. Pedunculi basin versus pluribractoati, bracteis lioeanbus minutis 
fulvo-pubesccntibus rarius flores abortivos iu axilla foveutibus, superne graciles, apice 
subclavati, longitudine valde varii, nunc pollicares, plcrumque elongati, 4-10-polli- 
cares. Alabastri juniores fulvo -pubescentes, sen us glabri, elongati, 4-6 pollices 
longi. Sepala 3, rotuudato-renifomna, mucronata, extus pubescentia, vix 2 liueas 
longa. Petala 8, quorum 2 stepissnne iu unum coalita, plano-oonvexa, crassc oo- 
riaoea, apice contorts, leevia, glabra, basi £— § poll, lata, extus aurantiaca vel ex au- 
rantiaco viridesoentia, interne flavida. Ovaria 2-4‘-ovul*ta. Stigmata pubescentia, 
recurve, Torus apice truncates. Carpella numerosa, toro dilatato cyliudrico inserts, 
pedicello i-1 -pollicari suffulta, mgulosa, juniora pilis adpressis subpubesoentia, de- 
mum glabra \ articuli 1-4, oblongi vel ovales, |-4 poll, longi, terminalis apiculatus. 

This magnificent species varies remarkably in the shape of the joints* of the fruit, 
which are sometimes oval, while at other times they are lmcar-oblong. We cannot, 
however; find that these differences bear any definite relatiod to the length of the 
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flewer-etalk, whia h is ako a tomewbat fariable character, and we hare no doubt that 
all the forma are referable to one species. 

8. P. PatyniMduda (Bl. FI. Jav. Anon. 55. t. 87); arborea? 
foliie breviesime petiolatis obovato-oblongis basi oordatis subtua glau- 
ds, pedunculis axillaribua gracilibus, petalis lineari-lanceolatis, carpellis 
1-7 -articulatis. — AVph. DC. Mdm. 28 ; Wall. Oat. 6421 1 U. diaoolor, 
Wall. Cal. 6420 B 1 U. Alphonsii, Wall. Cat. 6426 ! 

a. Blumei ; ramulis glabria, foliis eubtua glabria vel aub lente 
sparse puberalis. 

ft. Wallichu; ramulis fulvo-tomentosis, foliis subtus dense pu- 
beacentibus siccis purpureo-glaucis. 

Hab. Ava, Tenasserim, penins. Malay., Wall.! — (r. 8.) 

Bistbib. Java. 

Hamuli nigricantes, glabri, ad axillas foliornra ct in omnibus partibus novellis pu* 
bcsccntes (in ft dense fusco-tomentosi). Folia apice plcrumque acuta vel acuminata, 
inferiors in ramulo sscpc oblonga, obtusa, 5-9 poll, longa, 2-4 lata, coriaoea, opoca, 
supra glabra. Petiolus incrassatus, liueam longus. Feduncuh punduli, jurta basin 
bracteola 1 minima lineari munita. Sepata i-poll., late ovata, mucronota. Petala 
plana, coriacca, fere 3 uncias longa, juniora cxtus pubcscentia, intus longitudinaliter 
carinata. Torus convexo-traucatae. Ovaria 6-7 -ovulata. Carpclla pedi cello 4- 
pollicori stipitata ; articulis oblongis strigoso-pilosis, demum glabreacentibua, ultimo 
apiculato. 

The young petals of this species are distinctly carinate on the inner surface, and 
therefore deviate a little from the ordinary structure of Unona , and approach some- 
what to the outer series of the genus Goniothalamus. When fully developed, how- 
ever, they are very like those of the last species ; and the stamens, torus, ovary, and 
fruit are precisely those of Unona. We have not seen enough of specimens in good 
state to enable us to say with certainty that there is only one species ; but the general 
habit of both varieties is so much alike, that we believe the differences will not he 
found of specific importance when the flowers of both are better knowu. 

Sect. 3. Pseudo-Un on a. — Petala 6. Carpella inter semina non 
constricts. 

9. U« paxmofta (Dalz. in Hook. Kew Misc. iii. 207) ; foliis ovato- 
lanceolatis obtuse acuminatis, floribus axillaribus subsessilibus, petalis 
oblongo-lanceolatis villosis, carpcllis ovoidcis laxc pilosis. — IJvaria 
mollis, Wall. Cat. 647 5 ! 

Hab. In montibus Concan, Dalzell / Malabar, Wight ! — (FI. Aug. 
Oct.) (v. 8. in Herb. Linn. Soc. et in Herb. Wight.) 

Arbor. Hamuli rugulosi, cortice griseo, juniores pilis fuscis patentibus dense pu* 
bescentes vel tomentoai. Folia pallida, 24-4 poll, longa, |~1 1 lata, petiolo vix 2 
lineas longo, pellucido-punctata, coriacea, supra glaberriina, subtus parce pubescentia, 
ad costam nervosque velutiua, demum glabrata ; nervi obbqui, remoti. Sepata ext us 
villose, ovata, acuta, 3 lw. longa. Petala 1-2-pollicaxia, basi ungniculata, subeequi- 
longa ; iuteriora paullo angustiora. Stamina brevis, cuneata ; processus connectivi 
captains, subtruncatus. Torus elevatus, convexus, dense aureo-strigosus. Ovaria 
8 - 12 , dense et longe aureo-strigosa, in stylum brevem angustata. Stigma depresso- 
capitatum, pilosulum. Ovula in axi 2-3. Torus fructos tomentosns. Carpella 
suosena vel abortu pauciora, ovalia, utrinque obtusa, brevissime pedioellata, § poll, 
longa. Semina 1-3, magna \ testa nitidn, leevi. 

We have not seen # specimen from Dalzell, but, from the description, we have no 
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doubt that his plant is the same as that of WaUich, whose specimens are partly com- 
municated by Wight (in fruit), and partly by Heyne (in flower), but in both cases 
without special locality. 

In 1) r, Wight’s Herbarium there is a specimen in fruit of a species nearly allied 
to TJ. pannosa, Dalz., and bearing at the same time a very close resemblance in 
foliage and general habit to Vnotut virgata , Blume, Bijdr. ( Uvaria virgata, BL FI, 
Jav. Anon. 1. 19 et 25 B.) The fruit of Blume’s plaut is however very different. 
Dr, Wight’s specimen, which was gathered at Quilon, in Malabar, in October, 1885, 
has oblique oblongo-lanccolate leaves, acute at the base, and long acuminate, 5-8 
inches long and 2-2i broad, thm and membranous, with oblique distant nerves, pro- 
minent below, and united into loops a long way within the margin. The petioles 
are scarcely i inch in length, thickened ana cylindric, and the leaves are glabrous 
above and veiy slightly downy on the midrib below. Tho specimen bears ono fruit, 
supported on a pedicel little more than a line in length in the axil of the lowest leaf. 
Two carpels remain, and the scars of two more arc visible ; they are oblong and ob- 
tusely mucronatc, $ of an inch in length, with a pedicel a line long, two-seeded, and 
slightly constricted in the middle between the seeds, yellowish-brown, slightly pu- 
bescent and granular. 

Species obfructum ignotum dubice. 

10. XT* prsecox (H.f. et T.) ; foliis lanceolatis acuminatis, floribus 
in nxillis foliorum delapsonnn cam ramulo solitariis longiuscule pedi- 
cellatis nutantibus, petalis linearibus elongatis glabriuseulis. 

Hab. Assam, Simons / — FI. Febr. (a. «.) 

Arbor forsan humilis, Hamuli ruguloai, corticc griseo, in sperimine suppetente flo- 
rido foliis adultis orbati, floribus una cum foliis novcllis e gemmis axillaritms evolutis. 
Folia (novella) tenuia, incano-pubernla, 2-3 poll, longa, ^-1 \ lata, petiolo vix i-poll. 
Peduncvli gracilcs, pollicaros, cum ramulo tubcrculo axillari piloso inserti. Sepala 
lincari-oblouga, acuta, mcmbranacca, poll, longa. Petala 2*-3-polhcaritt, tenuis- 
sima. Stamina truncato-capitata. Ovaria glabra; stylo oblongo, piloso. Ovula 
in sutura vcntrali 2-3. 

A very singular species, of which we have before us several specimens collected by 
Mr. Simons, all in good flower, and covered with young shoots and scarcely-expanded 
leaves. It seems to be a soft-wooded plant, and the branches have the appearance 
of being jointed, from the peculiar development of the young shoots. These are 
much smaller than the pulvittar , or tubercle, from which they spring, and the flower- 
stalk is inserted into it exterior to the branchlct, both being immersed in Bhort rigid 
hairs. As there are no adult leavos on our specimens, it is doubtless a deciduous- 
leaved plant. 

11. XT* stenopetala (H.f. ct T.) ; foliis brevissime petiolatis obo- 
vato-lanceolatis vel lineari-oblongis basin versus angustatis basi obtusis 
et oblique emargiuatis, floribus secus ramos crassiores dense fasciculatis, 
petalis angustissime linearibus elongatis. 

Hab. In prov. Tenasserim ad Moulmein, Lobb / — (r. *.) 

Distbib. Java, Lobb ! 

Arbor? Hamuli gracilcs, juniorea fhaco-pubescentes. Folia acuminata, 4-6 
poll, longs, l±-l£ lata, petiolo vix lineam longo, tenuiter coriacca, supra glabra, 
subtos pallida, secus costam pubesoentia. Pedunculi in lnassam lignosam varie ra- 
mosam ooaliti, squamulis vestiti ; pedicelli pubescentes, poll, lougi, basi brao- 
teolas 1-2 lanceolatas gerentes. Sepala basi subconuate, longe angustata, poll, 
longa, oiliata, extus pubescentia. Petala 2-8-pollicaria, vix lineam lata, extus seri- 
ceo-puberula ; sxtenora basi parum dilatata, connata, obtuse carinata; interiora 
panUo angustiora, basi remote, Ovaria 4-7, villosa, oblonga. * Ovula 5, horixontalia. 
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la the absence of fruity this species and the next cannot be better plaoed than in 
the genua Unona. They are probably congeners of Unona pannosa, fcalaell, and of 
XJvaria virgata, Blame. 

12. V* c&uUflora (H.f. et T.) ; foliis lineari-oblongis vel lineari- 
lanceolati8 brevissime petiolatis basi rotundatis obtusis, floribus secua 
rainos fasciculatis, sepalis dense pilosis, petalis linearibus sericeis. 

Hab. In peninsula Malayana ad Singapur, Lobb / — (t>. a.) 

Arbor t Hamuli dense fusco-tomentosi. Folia B-6 poll, longa, 14-1-f lata, pe- 
tiolo vix lineam longo, incrnssato, tomentoso, tenuiter coriacea, supra lucida, snbtns 
(secus costam densius) fusco-pubescentia, nervis falcatis. Flores in fasoiculo paa- 
dores quam in prajeedente. Pedicelli pedunculo abbreviato liguoso rornoso inserti, 
4 poll, longi, tomentosi. Sepala ovato-lanceolata, 4-pollicoria. Petala 24 poll, 
longa, 4 poll, lata, (ex sicco) bete rubra. Stamina indefinita, breviter cuneata, trun- 
cate, antherarum loculis discrctis. Ovaria ovalia, dense albo-strigoaa. Ovula in 
sutura ventrali 8-4. 


17. POLYALTHIA, Blume. 

Polyalthia, § 1 . Flume, FI. Jav. Anon. 70. 

Sepala 3. Petala 6, biserialia, ovata vel elongata, coriueen, plano- 
convexa, cost, valvnta. Stamina indefinita, conneetivo truncato capi- 
tato ; anthcris lineari-oblongis dorsalibus. Torus apicc truncatua, pla- 
nus. Ovaria indefinita, oblonga, in sutura ventrali prope basin biovulnta. 
Stylus oblongus. Carpella Guatteria:. — Arbores, foliis roriaceis , nervis 
obliquis distantilms apice arcuatim ronne.uis iuconspicuis , fiorilms axillari - 
bus vel extra-alaribm. 

The genua Talyalthia , as ongiually instituted by lilume, included lour very dis- 
tinct groups, all of which were clearly distinguished by that author as sections. 
Blume made the character of the genua to rest mainly ou the two-ovuled ovary. 
This indeed is the principal poiut of resemblance between the different groups which 
he brought together under this genus, while they possess, it appears to ns, too many 
and important points of distinction to permit of their being associated together. 
Wc have therefore considered each of Blumc’s sections us a distinct genus, except 
Kentia , which is so closely allied to our genus Mel odor um that it does not appear 
ueccssary to retain it as a genus. As Blume has foreseen the probability of this being 
done, and has given to each section a nume, indicating at the some time to which he 
desired the generic name to be attached, we have of course made no alteration in 
that respect. The true Folyalthxa, in the restricted sense, as characterized above, 
is much more closely allied to Guatteria than to any other genus, the flowers being 
in no respect different, except by the increased number and different position of the 
ovules. The species have, however, a peculiar habit, not like that of the majority 
of Guatteria , the very short-petiolcd leaves giving them a peculiar facies. Guat- 
teria suberosa , however, approaches the genus Polyalthia m this respect very closely, 
and forms a direct transition from the ouc genus to the other. We learn from Blume 
that species of Polyalthia ore numerous iu the Malayan Archipelago, while within 
our limits they are entirely confined to the Malayan peninsula. Besides Blume's 
Bpccies and those described below, we have before us several species from the Philip- 
pines, collected by Cuming. Wc have also seen an imperfect specimen from Ceylon, 
m Dr. Wight’s Herbarium, which resembles F. oh lupin, but has oblong-lanceolate 
leaves more membranot^ than those of that species, and long-pedicelled flowers op- 
posite the leaves, not axillary as in P. obhqua : it is probably a very distinct species. 

T 
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1. P, dmamomtt (Hi. et T.) ; foliis lanceolatia basi angustatis 
cordatis brevissime petiolatis, pedunculis extra-alaribus unifloris, petalis 
oblongis acutis ext us sericeis, carpcllis globosis breviter pedicellatis 
fusco-tomentosis. — Guatteria cinnamomea, Wall. Cat , 6444 1 G. mul- 
tiaervis, Wall. Cat . 6445 ! 

Hab. In peninsula Malayana ad Penang et Singapnr ! — (r. s.) 

Arbor , ramis ciuereis rugosis Hamuli fulvo-tomentoai. Folia 6-10 poll, longs, 
2-84 lata, petiolo 2-8 lincas longo, pubeBcente, incrassato, tenoiter coriacea, superne 
glabra, nitida, a ecus costam puberuk, subtus pubescentia, secus cos tom nervosquc 
tomentosa, Fedunculi solitarii vel bini, fulvo-tomentoai, \ -pollicares, baei bracteolis 
2-8-linearibiis parvis muniti. Sepal a rotundata, acuta, pubescentia. Fetala scqui- 
kraga, -|-pollicaria ; exteriora paullo latiora, erassc coriacea. Ovaria dense strigosa. 
Torus fructus incrassatus. Carpella fere pollicaria, pcdiccllo 4 poll. longo, tomento 
denso longo intertexto fusco vestita. Semen erectum, conforme ; testa pericarpio 
coadunata, endospermio nitido tenui. 

2. P. obliqua (H.f. et T.) ; foliis subsessilibus lineari-oblongis 
obtuse acuminatis basi parum angustatis oblique cordatis, pedunculis 
axillaribus unifloris, petalis oblongis obtusis extus sericeis, carpellis 
globosis pedicellatis. 

Hab. In peninsula Malayana ad Malacca, Griffith ! — (t?. a) 

Distbijj. Borneo, Low / 

Arbor. Hamuli viminei, foliosi, glabri, cortiee lsevigato nitido fuscescente botu- 
lino, pustulis albidis minutis crebris tubcrculnto ; partes novella' adpresso pubcscentes. 
Folia 4-0 poll, longa, 1-1* lata, petiolo vix lineiun longo, rigide conacra, glabcrnma, 
ntrinque lucida, subtus paUidiora. Fedunculi 4- 1 poll, longi. Sepal a rotundata, 
pubescentia. Fetala 4 poll, longa, crassc eomcca, tcqunlm. Torus truncatus. 
Ovarta strigosa, subdetimta. Oarpella atro-fimea, glabra, granulosa, pi si majoris 
mogniludinc, pedicello 4 poll, longo. 

8. P. cauliflora (H.f. ct T.) ; foliis breviter petiolatis lanccolatis 
basi vix acutis apicc obtuse acuminatis, pedunculis axillaribus fascicu- 
latis elongatis, petalis linearibus extus strigoso-villosis. — Uvaria cauli- 
flora, Wall. Cat. 6476 ! 

Hab. In peninsula Malayana ad Singapur, Wall.! — (t>. s. in Herb . 
Linn. Soc.) 

Arbor ramosissima. Bamuh gracilcs, virgati, glabri, cortice cmereo nitido vix 
ruguloso, leuticellis minutis spurs is tuberculato; ]>artcs uovcIIip tomenlosre. Folia 
8-6 poll, longa, 1-1 1 lata, petiolo vix 2 lineas longo, coriacea, bnna, supra glabra, 
nitida, subtus secus costam nervosque pubescentia, retieukto-nervosa. Fedicelh in 
axillia foliorum dclapsorum subterni, lihtbrmcs, apicc subclavuti, 14-2 poll, longi, 
pubescentes, ima basi bracteolis paucis squamojfonuibus mumti. Sepala ovate, 
acutinscula, extus adpresse pilosa. Fetala pollicaria, tcquilonga; exteriora paullo 
latiora. Torus cylindricus, truncatus. Ovarta strigoso-piiosa. Fructus ignotus. 

18. GTIATTERIA, Buiz et Pavon. 

Sepala 8, rotundata vel ovata, parva. Petala 6, nostivatione biseria- 
tim valvata, plana, ovata oblouga vel linearia. Stamina indefinita, late 
cunoatu ; connective truncato, capitato ; antherarum loculis dorsalibua 
remotis. Ovaria numerosa, oblonga, ovulo 1 e iJasi erecto. Stylus 
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oblongus, basi intus snlcatus. Torn* parum elevatus, plancnoonvexus, 
iuterdum medio excavatus. Carpella sicca, pericarpio tenui saape fra- 
gile Semen erectum. — Arbores sa> pe procera , vet frutices (interdum 
scandentes ?) habitu varia , foliis oblique nervom i iuflorescentia axillari 
vel oppositifolia. 

We retain the genus Gmtteria nearly as left by Blume and Martins. It is still 
very extensive, and pel haps not quite natural, though we have not been able to 
find any good characters for subdividing it. The greater number of the species are 
American. 

1. G. longifolia (Wall. Cat. G442 1) ; foliis c basi lata longissirac 
angustatis, floribus versus apicem pedunculi axillaris raeemosis, pclalis 
elongatis, carpcllis ovoideis. — W. et A.! Prod. i. 10; Jf'igfd, Ic. t. 1. 
C varia longifolia, him. ; Jioxb.! FI. hid. ii. 664. Unoua lougifolia. Dun. 
Anon. 109 ; DO. Syst. i. 492, Prod. i. 90. 

Hab. In sylvis Zcylaniuo ! ct Tatijor, Wight ! per totarn lndiam 
tropicara frequentissime culta. — (v. v. cult.) 

Arbot proeern, clogans, rarnis adsccudentibus. Jlamuh grneilcs, glabri j goininte 
pubescentes. Fob a basi plcnunque in pctiolum anguatata, rarms rotuudata, sub- 
membranaeea, marginr uiululuta, 5-8 poll longa vel interdum |fcre pcdalia, 1-2 
rarius 8 poll, latn, pet. \ k-potl , utrinque glaberrima, lueida, pellucido-punctata, 
nervis obliquis parullclis, venuhs cn'bre reticulatis, Pedunculi ad axillns foliorum 
delapsorum, breves, & poll long) vel plcruraque multo hreviores, mterdum vis alii, 
solitarii vel biui (et tunc* 1 sessilis), cinerco-incnni, basi biuetcolis minutjs squaime- 
fonnilms munili. Pedtcelh plurimi, secus pedunculi apicem dense raccmosi, brae- 
teis parvis sufluJti, elongati, graciles, 1- 2-pollicnres. Srpala cxlus pubcrula. Pelalu 
2 -poll., e basi lnta subulnta, paraJlcle nervosa. Torn* fructax pubeseens. Carpella 
plcrumque paura, ] poll, longa, pcdicello i-poll., glabra, fuscu, vix granulata. 

Tlus well known and very ornamental tiee is eommoniy planted along roads in 
Bengal and througbout the soul hern parts of India, but scarcely at all beyond the 
tropics, the wiulers of the northern parts of Mindostan bung probubly too cold for 
it. ^Roxburgh did not Know its nalive count r>, and we learn from Blume that it is 
not a native of Java. It appears, however, to be really indigenous in Ueylon, and 
in the southern part of the Madras Peninsula. 

2. G. bifaria (Alph. DC. Mem. 41); foliis ellipticis acuminatis 
basi ncutis punctatis supornc glabris subtus pubescent ibus, peduuculis 
axillaribus nudis 1-lloris, pctalis lineari-lanccolatis, carpellis longc sti- 
pitatis ovoideis. — Wall. Cal. 6447 f 

Hab. In Ava circa Pro me, Wall. f — (v. 8. sine fore.) 

This species is said to differ from the next only by the linear petals. The speci- 
mens in the Lmncan vSociety’s herbarium, which are the only ones wc have seen, are 
unfortunately not m flower We cannot, however, distinguish them in any way from 
0. cerasoides ; our diagnosis is, therefore, taken verbatim from Alph. I)e Candolle. 

3. G. cerasoides (Dunal, Auon. 2b) ; foliis lanceolntis vel ob- 
longo-lanceolatis subtus pubescentibus, pedicellis 1-3 ad npieem pe- 
dunculi axillaris tuberculiformis, pctalis ovato-oblongis, carpellis ovoi- 
deis apiculatis longc pcdicellatis. — DO. Syst. i. 503, Prod. i. 93 ; Wall. 
Cat. 6436 1 W. et A.! Prod . i. 10. U varia cerasoides, lioxb.f Cor . i. 
t. 33, FI. Jnd . ii. 666. 

Hab. In montiuus tropicis et subtropicia Baliar, Ham.! Orissa, 
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Moab . / Bekhan ! Maisor ! Courtalam, Wight! at forsan totius Cam- 

tic®. — (r. a.) 

Arbor. Hamuli cincrei, rugosi, glabri, juniores com omnibus partibus novellis 
laxe tomentoai. Folia valde approximate, basi rotundata vel parum angustate, 8-8 
poll, longa, 1-2 lata, pet. vix 2-Iin., tcnuia, submembranacea, supra glabra, nitida, 
secus costam pubescentia, subtus laxe pubescentia, pube secus oostam et nervos pe- 
tiolomque densiore. Pedicelli axillares, i-1 poll, longi, graciles, solitarii vel 2-8 e 
tuberculig axillaribus lignosis inierdum in pedunculum vix lineam longum elongatis 
orientes, pubescentes, basi squamis aliquot suffulti et bine inde bracteis 2-8 foliaoeis 
usque ad f poll, longis ovatis interdum plane deficientibus muniti. Sepala pubes- 
centia, j poll, longa. Fetal a vix longiora, crasse carnosa, adpressc pubeorula. Om- 
ria fusco-strigosa. Torus fructus parum dilatatus, pubes cenB. Carpella numerosa, 
sparse pnbcrula, nigra, J poll, longa, pedicello duplo longiore. 

That portion of Wall. Cat. 6436 D, which is marked as having been oollocted by 
Hamilton at Goalpara, in Eastern Bengal, close to Assam, is Hyalostemma, We 
have therefore omitted that locality, as the tree does not appear to occur on the east 
of the Ganges, but to be confined to the drier regions of Behar, and the eastern part 
of the Madras Peninsula. It remnins, however, to be determined whether or not the 
species be not also a uative of similar climates in the drier parts of Ava, if, as is pro- 
bable, the last species consist of the leaves of this species with the flowers of some 
other (probably 0. Smiarum). 

4. G. suberosa (Dun. Ation. 128); foliis brcvissime'petiolatis ob- 
longis subtus puberulis, pedicellis plerumquc solitariis infra medium 
unibracteatis, petnlis ovalibus, carpcllis globosis breviter pedicellatia. 
—DC. Syst . i. 604, Prod. i. 93 ; Wall . Cat. 6437 ! ; W. et A. Prod. i. 
10. Uvaria Buberosa, Roxb. Cor. i. t . 34, FI. Ind. ii. 667. 

IIab. In Zeytania ! Carnation ! Orissa ! Bahar ! Bengal 1 Assam ! 
Tenasserim ! — (FI. Apr. Mni.) (r. v.) 

Distiub. Ins. Philipp. ( Cuming , 1051 ! 1191 !) ; an vere indigena? 
(In Java non indientur a Blumc.) 

Fruiex vel arbor parva. Rarru fusco-cinerei, rugosi, pallidc tubercnlati, cortice 
seepe incrassato suberoso, adulti glabn, juniores laxe pubescentes ; gemraee sericece. 
Folia utrinqne obtusa vel ran ns basi parum augustata et apice acuta, interdum basi 
obliqua, tenuia, fero mernbranaoea, margme undnlata, supra glabra, subtus plus minus 
pubescentia, deiuum glabrata, 2\ 5 poll longa, 1-1 } lata, pet. 1-2 lincas longo. 
Pedunculi axillares, brcvissimi. Pedicelli plerumquc solitarii (ranus 2), i-l-polli- 
cares, graciles, apice subclavati, pubescentes, infra medium bractcolara lineari-subu- 
latam gereutes. Sepala pubescentia, in fructu subpeisistcntia, parva. Petal a ova- 
lia, obtusa, pubescentia ; intcriora \ poll longa, exterioribus fere duplo longiora. 
Ovaria fusco-strigosa. Torus fructus parvus, globosus, tomentosus. Carpella nu- 
merosa, globosa, raucronuJata, intus sulcata, subsencca, demum glabrcsccntia, pisum 
parvum magnit. lequautia, pedicello a'quilongo. 

6. G* perfticeefolia (il.f. etT.) ; foliis lanceolatis acuminatis basi 
augustatis obliquis subtus sparse puberulis, pedicellis 2-3 fasciculatis 
pedunculo supra-axillari brevissimo suffultis, petalis fere rotundatis ex- 
terioribus minoribus, carpellis globosis. 

Ha B. In Zeylania ad Narawelle, Champion ! — (FI. Apr.) (v. a.) 

Fruiex. Famuli grisei, rugulosi, dense foliosi, glabri, juniores fusco-pubescentes . 
Folia plernmque in acumen longurn gracile attennata, 2-4 poll, longa, f-li lata, 
petiolo vix lineam lougo, coriacea, subtus pallida, nervis iocon^picuia intra marginem 
arcuatis. Pedunculm vix lineam longus. Pedicelli i-| poll, longi, fiwco-pubo- 



GmUetia.] flora indjca* 141 

wentes. Flora parti* Sspala ovata, acuta, strigoso-tomeutosa. Pstala cr&aae co- 
riacea, strigoso- pubeeoentia ; exieriora sepalis duplo majora, rotundata, Abrupt© acu- 
minata; interior a ext, fere duplo majora, i poll, longa, rotundata, acutiuacula. 
Ovaria dense strigosa. Torus fructus parvus. Carpella 10 vel plura, pedioello vix 
lineam longo suffulta, pisi magnitudine, granulate, vix puberula. 

6. G. Corintl (Dun. Anon. 184) j foliia ovatis vel oblongis rarius 
lanoeolatis lucidis coriaceia utrinque prater costam puberulam glaber- 
rimis, pedicellia axillaribus solitariia, petalis ovali-oblongis, carpellis 
ovoideis granulosis strigoso-pubfescentibus. — DC. Syst. i. 507, Prod. i. 
94; W. et A. Prod . i. 10 ; Wight, III. t. 898. G. acutiflora, Wall. 
Cat 6438 ! (ex cl. D). 

Hab. In Zeylania ! Malabar ! Tanjor ! et Courtalam ! — (v. 8.) 

Frutex (scandeus, ex Wight) rnmosus, foliosus. Uamuh oinerei vel nigricantes, 
eortioe rugoso glabro, juniores pubcruli , gemmec strigoso-tomcntossc. Folia acu- 
minata, basi acuta vel rotundata, 2-4 poll, longa, 1-2 lata, pet. 2 liu. longo, pellu- 
cido-punctata, supra atro-viridia, nervis obliquia, veuulis conspicuc rcticulatis, subtus 
pallidiora; petiolo et costa utrinque pilis adprossis sparsis pubernlis, demuin glabratia. 
Pedicelli fuiformca, 1-2-pollicares, strigoso-pubesccntes, basi et infra medium brac- 
teola miuuta squninaeformi rarius foliosa muuiti. Sepala rotundata, acutiuacula, ex- 
tus tomentosa. Petala pubescentia; intcriora paullo majora, poll, longa. Ovaria 
strigoso-pilosa. Torus f nidus non dilatatus. Car pell a 5-15, fere ^ poll, longa, 
pediccllo tcquilongo Btrigoso. 

Apparently a very variable plant in form of leaf ; but all the specimens before us 
certainly belong to one species. Wight figures the fruit n«. globose, hut iu most of the 
specimens before ns it is a little ovoid. G snnper virens, I)nnal, and G. acutiflora, 
Dunal, founded entirely on Rliecde’s figures (Ilort. Mai. v t. 10, 18), nppear to us 
to differ in no character of importance from t. 14 of the same volume, which is con- 
sidered to represent G. Corinti , Dun. The shape of the petals varies from acute to 
obtuse, and the flowers vary a good deal m size. O semper wens is said by Rbeede 
to he common in Malabar, and G. acul flora to grow iu mountainous places ; and it 
is not likely that no trace of these species (if distinct) should bo found m Dr. Wight’s 
extensive collections. There can at least be no doubt that G. atmt flora, ubieh is 
the only one of the three figured in flower, is ouly the flowering state of ono of the 
other two. 

7. G. J enkinsii (H.f. et T.) ; foliia oblongo-lanccolatis utrinque 
glaberrimis, pecliccllis axillaribus plcrumquc solitnriis, petalis (magnis) 
ovato-lanceolntis, carpellis oblongis pedicellatis. 

Hab. Assam, Jenkins! Silhct! Malacca, Griff.! — (p. ») 

Arbor (forsan scandcns) rnmosbsinia llamuli stncti, gracilcs, glabri, cortice ni- 
gricante vel grisco ruguloso. jumoren fusco-pubcscentes. Folia acuta vel acuminata, 
basi rotundata vel aoutiuscula, 4-7 poll lougti, U-fere 3 lata, peliolo J-poll., tenui- 
ter coriacea, lucida, subtus pallida, nervis obliquis remofis parallel's, venuli9 con- 
spicuc rcticulatis. Pedicelh (rarins biui) §-l poll. longi, stncti, fulvo-tomentosi, 
basi bracteolis 2-3 miuutis sqnamicformibns stipati, medio ct prope apicem bradeo- 
lam rotundatam vel oblongam deciduam gerentes. SepaJa \ ]>oU. longa, ovalia, 
extus tomentosa. Pel ala basi angustata, plana, tenuiter coriacca, ext, If, int. If 
poll, longa (4 poll, lata) ; juniora cmereo-incaua, demuni puberula tautcuu. Ovaria 
strigoso-pilosa. Torus fructus globosus, tomentosus. Carpella numerosa, oblouga, 
apiculata, f-pollicaria, pedicello tcquilongo, glabra, minute granulosa. 

8. G. coffeoifei (Thwaitos, mss.) ; foliis lanceolatis vel oblongo- 
lanceolatis utrinque glaberrimis, pedicellis axillaribus solitariis, petalis 
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lanceolatis, carpellis ovoideis obtuse rostratis in pedkeLhim aequilongum 
attenuate . 

Hab. In Zeylania, TUmites / (No. 2503.) — (v. $.) 

Arbor ■, cortice cinereo rugoso glabro ; partes novella? cinereo-puberake. Folia 
basi acuta, vel rarins rotundata, longe attenuata, tenuia, pellucide punctata, margino 
undolata, oblique nervosa, 4-7 poll. longa, 3-2fr lata, petiolo i-pollicari, Pedicelli 
axillarcs vel ad axilla* foliorum delapsorum, pollicares, adpresse puberuli, basi arti- 
culati, bmeteis 2-3 squnmrcformibus dcciduis muniti. Sepala fere rotundata. Pe- 
tala coriaceu, e basi lata laneeolata obtusiuseula pollicaria, interiora parum longiora. 
Torus fruclus globosus, tomentosus. Carpel la granulosa, cinereo-pubernla, i poll, 
longa. 

Tlicro is only one expanded flower on the specimen before ns : this we have not 
examined, but, as a memorandum on the accompanying ticket informs us that the 
ovules we solitary, we refer this plant without hesitation to Guattena. 

9. G. fragrans (Dalzell in Hook. Kew Misc. iii. 206) ; foliis ob- 
longo-lanceolatis ovalibus vel ovatis intordum obovatis valide costatis, 
pedunculis axiliaribus decompositis multi Boris, pctalis anguste lincari- 
bus, oarpellis ruagnis ovoideis cinereo- incanis longe pediccUatis. 

Hab. Concan, Dalzell / Law ! Malabar, Wight ! — (v. s.) 

Arbor. Hamuli corticc griseo rugoso, lonticcllis nlbidis srcpe notati, glabri ; gem- 
ma suhtoincnlosie. Folia Bicpe obliqua, basi rotuudata, apice plcruiuquo obtusa, 
mucronata, sed interdum acuminata, 4-9 poll, longa, 2-5 lata, pctiolis fcHhpollicwi- 
bus, membranacea, ulrioque glabra, mtida, juniora sccus costam norvosque puberula, 
costa subtus srepe tuberculata. Pcduncnlt ad axillas foliorum dclapsorum, secus 
ramulos crnssiorcs siti, abbreviati, validi, vix pollieares. Pedicelli hli formes, polli- 
carcs, incano-puberuli, infra medium bract eola cadaca rotundata muniti. Sepal a 
miuuta, rotundata, extus pubcseontia, apice recurva. Petal a 1 4 poll, longa, 2 liu. 
lata, longe attenuata, subiequalia, incauo-pubrrula. Pedierlh frurfus incrassati, 
lignosi. Torus dilutatus, deprcsso-globosus, diam. 4 -poll , fulvo-tomentosus. Car- 
pella 10-20, obliqua, dorso gibbosa, 1-1 4 poll, longa, pcdieello tequilongo, apice ob- 
tusa et obtuse mucronata. Semen conforme. Testa cum exocarpio fragdi arete 
coalita. Endospermium albiduin, nitidum, papyraccum, transverse fibrosum. 

10. G. Simiarum (Ham. ex Wall. Cat. 6440 !) ; foliis ovalibus 
vel ovatis valide costatis, pedicellis axiliaribus 2-3 fasciculatis nudis, 
petalis lincari-oblongis obtusis intcrioribus longioribus. 

Hvb. In Silhefc, Wall. I Assam inf., Warn. f — (v. 8. ex Hart. Calc.) 

Arbor , corticc cinereo glabro, gemims pubcsccutibus. Folia G. fragr antis > sed 
minora, utnnquc glaberrinm. Pedicelli graciles, pollicares, incano-puberuli. Petala 
glabra, interiora pollicaria, extoriom \ breviora. 

G . lateriflora. Illume, is evidently closely allied to this species as well as to the 
preceding. AH three seem to vary much in the size and shape of the leaves, but to 
be readily distinguishable by the inflorescence. 

11. G. membranacea (Alph. J)C. Mdm. 41) ; foliis oblongo- 
lanceolatis acuminatis nervo centrali superne velutino subtus piloso, 
pedicellis axiliaribus brevibus bractea ovata acuta stipatis, carpeliis 
brevistipitatis paucis ovoideis velutinis. 

Hab. In prov. Tcuasserim et Tavoy, Wall . ex A. DC. 1. c. 

We cannot identify this description with anything in Wald. Cat. from Tavoy, so 
that probably the only specimens of this species known are at Geneva. 
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1$. G. ttltlda (Alph. DO, Mdm. 41) ; foliis (mngnis) oblongis vel 
lineari-oblongis obtusis vel acutia utrinque glabris, pedicellis axillaribus 
eolitariia medio bracteolatis, petalis ovalibus ad pres se tomentosis, car* 
pellis magnis subglobosis pedicellatis. — Wall. Cat. 6439 I 

Hab. In prov. Tenasserim ad Tavoy, Wall, f in penins. Malayana ad 
insulam Singapur, Lobb. — (r. *.) 

Arbor. Hamuli nigricantes, rugulosi; partes novelise pubescentea. Folia 8-12 
polL longa, 8-5 lata, petiolo 4-poll, incrassato, supra nitida, subtus pallida, nervis 
conspiouis parallelis obliquis rectiusculis. Pedicel! us pollicaris, prope basin articu- 
lates et verosimiliter brnotea munitus (e cicatrice in speciminc conspiena), medio 
bracteola ovoli semi-amplexicauli munitus. Sepala ad medium coalita, rotundata, 
obtusissime pubescentia, subciliata, 4 poll, longa. Pet ala crassa, intus ferrugineo- 
velutina, fere pollicaria, intcriora pauilo minora. Ovaria lineari-tetragona. 

13. G. biglandnlosa (Blame, FI. Jnv. Anon. 102. t. 51); foliis 
oblongis plerumque acuminatis supra glabris subtus glaucis tenuissimo 
adpresse sericeis, peduuculis unifloris extra-alaribus, carpellis oblongis 
pedicellatis. ’ 

Hajb. In Malaya ad Malacca, Griffith / — (v. «.) 

Distbib. Java, Spavoghe ex Blame. 

Caulis (cx Spanoghc in Til. 1. r.) fruticosus. Hamuli nigricantcB, rngulosi, juni- 
orcs pube scricca fulva vestiti, dunum glabrcscontos Folia 4-6 poll, longa. 1 4-3 
lata, petiolo incrassato scriceo vix scmipollicari, basi rotundata vel nouliuscula, mar- 
ginibus prope petiolum glanduloso-inorassatis, rccurvia , nervi validi, levitcr incurvi ; 
venatio Oxymitr<r. Floras ignoti. Perluncnl i frucligeri pollicarcs Carpclla ob- 
longa, apiculata, atro-fusca, granulosa, sparse puberulu, demum glabrata. 

Species dabice. 

14. G. costata (ILf. et T.) ; foliis oblongis vel elliptico-lanccolatis 
acutis vel AcuniiuaUs subtus pnesertim secus costnm sparse puberulis, 
pedicellis extra-alaribus solitanis abbreviate. — Uvaria costata, Wall. 
Cat. 6480 I 

Hab. In Ava ad flumen Attran, Wall.! — ( v . s. sp. imperfect.} 

Arbor * Hamuli corticp uigricautc vel einereo rugulow, puberuli, demum gla- 
brati, juniorcs fulvo-toineutosi. Folia ngida, cormccu, 5-6-pollicaria, 14-24 lata, 
petiolo 4 -jk)U , basi acuta, supra saturatc-vuidio, subtus argentea, uervis obliquis 
rcctinsciilis parallelis promiuentibus, venulis trausveisis subronspicuis fut in Ory- 
iniira). Pedicel! t 1 -pollicarcs. Hcpala in fructu persistentin, ovata, basi subcoalita. 
Carpella non adsunt. 

Though the specimens of tliis plant in the Linncan Society’s Herbarium exhibit 
neither fruit nor tiowers, wo have thought it right to give a description of the spe- 
cies, which is not nearly reluted to any other with which m are acquainted within 
our limits, except the following, to which it is apparently very closely allied, though 
quite distract. It is also, to all appearance, very near (J macrophylla t Illume (FI. 
Java?), from which it differs chiefly by its smaller leaves, which are more silvery and 
less hairy beneath. Its evident close relationship to that specicB induces us to trans- 
fer it from lhana to ( iuatiena , a step which we should otherwise have hesitated 
to take till better materials w ere available. 

15. G»? pallida (H.f. ct T.) ; foliis oblongo-lanceolntis acuminatis 
basi rotundatis, flojibus monoieis secus raiuos subsessilibus fasciculatis 
minutis, fasciculia oppositifoliis, carpellis oblongis breviter pedicellatis. 
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Ha». In provinda Siihet secus basin montium Kbasia I— ip. v .) . 

Frutex (Hvaricato-ramosus. Famuli rugulosi, nigrieantes, glabri ; partes novella 
vix puberal®. Folia 6-8 poll, longa, lf-2f lain, petiolo i-poll. incraasato granu- 
loso, tenniter coriacea, palliue viridia, utrinque glaberrima, snbtns micantia et fere 
argentea, nervis arcuatis remotis, venulis reticularis inconspicuis Flores supra tuber- 
cola lignosa fascicul&ti ; bracteolis aquamaformibus, Alabastn minuti, globosi, vix 
4 lineam diametro. Braciea 1 rotundata cnlyci adpressa. Sepala mstivatione im- 
bricata, dorso atrigoso-pilosa, rotundata, ciliata, Fetala 6. Mas. : — Stamina supra 
colnmnam centr&lem couieam sessilia, indefinite, apice truncato-capitata, Fcbm. : — 
Ovaria numcrosa, toro cylindrieo inserts, basi staminibus effcrtis Buffulta, oblonga, 
dense aerieea, stigmate parvo subsessili. Ovula 2 ? e basi crecta. Carpella nunae- 
rosa, |-pollicario, pedi cello ^-poll. puberulo suffulta, granulosa, glabra. 

In this very curious plant we have a combination of characters not very usual in 
the Order. We have unfortunately only been able to examine a few very young buds, 
and have no more at our command, so that no confidence is to be placed in the de- 
tails of the flower, and iu particular in the shape of the petals, which often vary 
much after expansion. In general habit, as well os in the unisexual flowers, our 
species so closely resembles Uvana reticulata , Blumc, FI. Java, t. 24, of which the 
mole plant only is knowu, that we have little doubt the two are congeners, so that 
the inner petals of our plant will probably prove to bo clawed and valvatc. That 
species, however, as we have elsewhere mentioned, forms the type of a new genus : 
but it appears desirable not to give a generic name till it can be accompanied by a 
definition. 


19. ANAXAGOREA, St. Hilaire. 

Sepala 3, basi eoalita. Petal a 6, ovalia vel oblonga, subecqualia, 
test, biseriatim valvata. Stamina indefiniUi. Anther ce lineares, ex- 
trorsse vel sublatcrales, conncctivo npiculatae, interiores interdum de- 
formatso, filamentis filiformibus elongatis suffultse. Torus vix convexus, 
Ovaria subdefimta, basi solida, ovaba vel oblonga. Ovula 2, collate- 
rals, e basi loculi erecta. Stylus subglobosus vel oblongus. Varpella 
pcdicello clongato clavato suffultn, valvis 2 dehiscentia. Semina 2, ereeta, 
nitida, cxarillata. — Arborcs, floribus inconspicuis e viridi albicantibus. 

This is a very eurious genus, deviating remarkably from the ordinary type of 
Anonace a. Several South American species have been described by St. Hilaire and 
Martius. To these Blumc has added oue from Java, which is evidently a congener, 
though it differs in some trifling particulars from the others. We have now the 
pleasure of indicating a second Asiatic species, which presents too many deviations 
from Blume’s description to be identifiable with A , Javanica. 

1. A. Zeylanica (H.f. ct T.) ; foliis oblongis vel lincari-oblongis 
abrupte et obtuse acuminatis basi acutis, floribus solitariis oppositifoliis, 
staminibus omnibus conformibus, ovariis 1-4 ovali-oblongis. 

Hab. In Zeylania, Walker! Champion! — (r. s.) 

Bistkib. Ins. Philippin., Cuming , 831 ! Jx>bb t 457 ! 

Famuli rugulosi, scabridi, cortiee cinereo, etiam juniores glaberrimi. Folia mem- 
branaoca, utrinque glaberrima, subtus pallidiora secus costain scabrida, 3-6 poll, 
longa, lf-lf lataj petiolo 1-poll. ; nervi recti, obliqui, intra marginem in areas con- 
tiauoe anastomosantes. P edict Hi abbreviate, plerumque petiaiis vix longiores, brae- 
teis 2 amplexicaulibns, ana prope basin, altera versus medium, mnniti. Flores dia- 
metro | -poll. Sepala late ovalia. Fetala ovalia, exterior* crasso coriacea, interior* 
tenuiora. Anther m prooessn brevissimo connective apiculat#, fere seasiles. Stylus 
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ovah-oblongus. CarpeUa spaihul&ta, etipite late eompresso, acsquipollieem long*, 
mucronata. 

This specie* differs from A. Javanica in several important points. In that specie* 
the ovaries are 8-10, globose, broader than and very distinct from their pedicel, and 
terminated by a depressed, almost globose style. The abnormal inner anthers of 
that species are also wanting in the A . Zeylanica , which, however, agrees in every 
respect with Coming’s and Lobb’s specimens from the Philippines. Cuming’s No. 
496 !, also from Luzon, is not certainly identical with our plant. We have not ex- 
amined its flowers, but, according to a note by M. Planchou in llerb. Hook., the 
anthers ore different from those of flic Java species. The leaves of A. Zeylanica 
are somewhat like those of A. pnnoides , St. Ilil. ; but in that species they taper gra- 
dually, and are not abruptly acuminated. The fruit is also very oblique, and the 
dorsal margin is bent at a right nuglc, almost scmisjiathulato, while in A . Zeylanica 
it is nearly regular in outline, both margins being alike. 


20. OXYMITRA, Blumc. 

Poly alt bite § Oxymitra, lit. FI. Jav. Anon 

Sepala S. Petala 0, biseriatim valvnta; oxteriora multo mtyora, 
elongata, plana, teuuia ; interiora ovata vel oblougn, conniventia, baai 
iuterdum august ata. Stamina liucan-oblouga, ft}) ice truucato-capitata, 
mithcrarum locuhs linearibus dorsalibus diseretis. To run alto conicus 
vel subtruncatus Omria oblouga, dense strigosa ; ovula in sutura 
ventrali projie basin L-2 funiculo clongato adscendcnlia. Stylus obo- 
vatus. Carpdla monosperma. — Prutioes scandentes , pcdunculis extra- 
alar ibus nnijloris, nervis foliar urn obliquis valid is remoliusculis , nermlis 
crebris sub parallel is transvenis comiexis 

This genus, one of those united by Illume under Polyalthui , but distinguished os 
a section under the name we have adopted, appears, so for as our limited materials 
enable us to judge, a vciy nutiual one. The spmos are all very similar in habit and 
general appearance, and are c^poetuli) alike m the peculiar nervation, the numerous 
cross nerves between the distant principal ones being strongly mmked. In the two 
species of which w< have been able to examine the ovariis, we find one ovule rising 
from very near the base, and supported by a lungish funiculus, with the nucleus pro- 
jecting beyond the exostomc , but Blume describes and figures U . Cuneiforms os two- 
ovulcd. We have, therefore, here, ns well os in Durant hus, one- and two-ovulcd 
species in the same genus , and perhaps it will be found that the number varies in 
the same species, but, from the extreme difficulty of examining Die ovaries of these 
plants after drying, this can only he determined by investigating the recent plant. 
The genus is in floral characters very close in the natural series to Vnona , differing 
little from the section Dasymaschaton, except m number and position of ovules, and 
in the presence of small iuuer petals. 

In addition to the four described below, Cuming's No. 1890, from the Philippines, 
and 0. cuneiforms, Blume, are the only species referable to Oxymitra which have 
come under our notice. 

1. O. latifolia (II .f. et T.) ; folds ovalibus vcl obovatis obtusia- 
simis basi cordatia, pcdunculis medio unibractentis. 

Hab. In ins. Penang, Phillips ! — (t?. s. in Herb. Hook.) 

Frutex seondens. Famuli vatidi, elongati, cortice nigricaule raguloso, pnnetis 
minutia atbi* conspersi, juuiorcs dense ferrugineo-torncntosi. Folia 6-12 poll, longa, 
4-7 poll, lata, petiolo poll., coriacca, rigida, superoe glal>crrima, mtula, subtus 
dense pubescentia, secus costam nervosque ferrugineo-tomentosa, nervulis aeconda- 
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riia raids vmwpimk, Pe&oelH J-|.poBieanM, medio braeteam parr am obfeugam 
gerentca, Sepala rotnndata, basi coalite. Petal a exteriora tomentoaa, oblon^o- 
lanceolate, apicem versus angust&ta, verosimiliter 1-J-pollicaria, aed in specimine 
imperfecta ; interior a late ovate, vii £ poll, longa. Ovaria dense anreo-pilesa. 

2. 0« tmoncefolia (H.f. et T.) ; foliis oblongis in acumen gracile 
abrupte productis subtus voldc glaucis utrinque glaberrimis, carpellis 
breve pedicellatiB oblongis apiculatis. — Guattena unonaefolia, Alph. DC, 
M4m. 41 ; Wall, Cat . 6435 ! — (t>. s. in Herb. JAnn. Soc.) 

Hab. In provincia Tenasserim ad Tavoy, Wall A — (v. *.) 

Frvtex scandens. Hamuli nigri cantos, glabri, ruguloai ; partes novelise anreo- 

{ mbesoentes. Folia basi rotundato vel acntiuscula, apice longc acuminata, 6-7 poll, 
onga, 2-8 late, petiolo vix i-poll., submembrnnacea, supra nitida. Pcdunculi fruc- 
ttferi 4 poll, longi. Sepala in fructu persistentia, late ovate, extua fusco-pubesoen- 
tia. Carpella 6-0, oblonga, utrinque obtusn cum mucrone, glabra, granulosa, atro- 
fnsca, pedicellis pubcsccnlibus 0'2 lineom lougia suffulta. 

This plant, which is in fruit only, with one very young bud, is referred here, from 
its close resemblance to PolyaWua ( Qxymitra ) cuneiform is, Blame, the original 
species of the genus, and to the next species. 

3. O. glauca (Tl.f. et T.) ; foliis oblongis acutis vel obtusis ntrin- 
quo glnbcrrimis subtus vnlde glaucis, carpellis ovoideis utrinque ob- 
tusis. 

Hab. In ins. Penang, penius. Malayans}, Phillips! — (v. a.) 

Frulcx verosimiliter scandens. Hamuli glabri, graciles, nigriermtes; gemma* pu- 
berube. Folia 8 -5 poll, longa, circa 2 poll, lata, petiolo ^-poll, b«i >i rotnndata. IV 
dmiculifructifen poliicaros, gracilcs. Carpella numcrosa, atro-fu^ea, pedicello eequi- 
Iongo sufTulta, J poll, longa, glubra. 

take the last, this is only known in fruit, but it seems quite distinct. 

4. O. fomicata (Il.f. ct T.) ; foliis lanceolatis vel oblongo-lanceo- 
latis subtus glaucis cincrco-pubescentibus, pedunoulis medio bracteatis, 
[ictalis oblongo-lanccolutis nervosis, carpellis augustc oblongis mucro- 
natis. — Uvarin fomicata, Roxb. FI. Ink . ii. 662 * U. Ttoxburghiana, 
Wall. Cat. 6423 A 1 (nee B). 

Hab. In Assam, Simons f Silhet, Roxb A Mcrgui, Griffith f — (PI. 
Mai.) (r. s.) 

Frutcx scandens. Uamuli gracilcs, nigrieantes, vix rugulosi, juniorcs pnbcruli , 
partes uoveUa* fusco-tomentosa 1 . Folia basi parum nngustate, sed rotnndata, acu- 
minate, 4-6 poll, longa, 1-1 J lata, pet. J-poll. ; tenuiter coriacea, rigida, supra 
glubru vel juniorn sparse pnbcrula, uervis nervulisque subtus couspicuis. Fedvnculi 
$-pollioare8, subclnvuti, fusco-tomcntosi, bractca oblouga. Srpala ovato-lanceolata, 
poll, longa, nervosa, tenuiu, adpresse puboacentia. Petala exteriora bipollicaria, 
utrinque adpresse pubcscentia, tenuia ; inlcriora ^-pollicaria, ovata, acuta, connivon- 
tia, basi concava, marginibus superne latis plan is. Carpella adprcsac fulvo-tomen- 
tosa, { poll. longa, poaicello brevi ernsso (vix lineara longo) snffnfta. 

The only fruiting specimen of this species which we have seen is in the British 
Museum. 


21. PHJEANTHUS, H.f. et T. 

Sepala 3, elongato-triaugularia, porva. Petala 6 ; exteriora parva, 
bepalis couformin et sequalin ; interiora multo majpra, crasse coriacea, 
jalana, ficstivationc valvata. Stamina liucaria, counectivo truucato-ca- 



MiUma.] 


FLOiA INBIC A. 


147 


e h antheria Hneari-obloagis dorsalibus resnotis. Ovaria linenri-ob- 
, 8-12 vel plura, ovulis solitariis vel binis, sutur® veutrali infra 
xne3ium inaertis, adscendentibus. Stylus oblongus, intus snlcatus. — 
Arbor? floribus extra-alaribu*. 

The plant on which we have founded this genus seems widely diffused throughout 
the Eastern Archipelago. It is closely allied in characters to Onatteria and Ory- 
mitra, but the large size of the inner petals, which are as much developed as in Sac- 
copetal urn, render it necessary to constitute it a distinct genus. Tho small size of 
the outer petals indicates an approach to Miliusex, bat its stamens are quite those of 
the normal division of tho Order. The ovule in our ludian species appears always 
solitary, but in a second species, collected by Curniug in the Philippines (No. 525, 
1084 ), we several times found a second ovule. In several species of Polya! thin and 
Oxymitra, the ovules have occasionally appeared to us solitary ; but it is so difficult 
to feel certain of the non-prcsence of ovules in tho ovaries of dried specimens of this 
tribe of plants, that this point must remain doubtful till these species are examined 
in a growing state. (Name from ipaios, drown, and avtios.) 

1. P# nutans (Il.f. ct T.) ; foliis oblongis vel lanceolatis subtus 
pubescentibus, floribus longc pedicellatis, pctalis interioribus ovato-ob- 
longis longitudinaliter costatis. — IFvnria nutans, Wall. Cat . 0481 ! U. 
tripetala, floxb. FI. Ind. ii. 007. U. ophtlialmiea, Uoxb. mss. in Herb. 
Linn. Sue .! ; Don. Gen. Syst. i. 03. 

Hab. In penins. Malayana ad Malacca, Griff. ! et Singupur, Wall J 

— (p. s.) 

Distbib. Ius. Moluecnufc. 

Ramuli cincrci, rugosi, glabri, j uni ores cum partibus novcllis ferruginco-tomon- 
toai. Folia basi ncutinscula, apicc acuta vel acuminata, rarius obtuse acuminata, 
4-0 poll. Ionga, 1^-24 lata, pet. 4-poll., tenuitor eormcca, supra prcctcr costam pu- 
besccntom glabra, subtus (juniora densius) pubescent ia, petiole ct costa tomentosis. 
Pedunculi oppositifolii vel bicpe in ramulo lnfrafoliucei, ferrugiuco-tomentosi, 1-2- 
pollicares, gracilcs, apicc subclavati, propc basin articuluii, ibiejne b melons plurea 
Lneari-lanceolatas parvas gcrcutcs, in orilhs mterdum alnbastros nuuutos rarius (vel 
nunquam) evolutos foventes. Pelala extenora 4 -poll. , ini nun a ^-1 poll. Ionga, 
convcxo-pltma, utrinque adprease pubescentia, sulcis 5 jirofumlia exarata. Ovaria 
strigoso-pilosa. 

The sjxxrics from tho Philippines has much smaller sepals, and tho petals arc 
longer and narrower, and not ribbed. Its leaves also are more glabrous. One of 
Cuming’s specimens is in fruit. The carjxds arc obloug-apiculatc, 4 inch long, with 
a podicol rather longor than themselves, and one-seeded. 

Tribus V. MiLiusEiB. 

Pelala sestivationc valvata, baud unguiculnta. Stamina laxe imbri- 
cata ; antherce late ovales. 

This littlo tribe deviates considerably from the remainder of the Order in the 
structure of the anthers. Tts species are all Indian, unless Anonu tnmjlora of 
Martins, which we only know by the figure given by that author, be a genuine mem- 
ber of it. Of that species only the male plaut is known. 

22. MULITJSA, Lcsch., Alpb. DC. 

ITyalostemma, Wall., Lindley. 

Flom dioici vel benuaphroditi. Sepala 3, miuuta. Pelala 6 : ex- 
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tenors minuta, sepalis fere oonformia ; intcriora multo majors, tenuiter 
coriacea, sestivatione valvata, serius cohaerentia. Stamina indefinite, 
toro cylindrico inserta, in dioicis totum torum tegentia, in hermaphro- 
diti8 pluriserialiter circa ovaria imbricata. Anthtra extrorsee, ovales, 
subdidymee, biloculares, connectivo vix apiculatm. Ovaria lineari-ob- 
longa, stylo oblongo tcrminata. Chula 1-2, rarius plura ; suturso ven- 
trali inserta. — Arbores mediocres vel humiles , pedunculis axillaribue , so- 
Utariie vel faseiculatis , rarius extra-alaribus. 

Hyalostemma being only distinguished from Miliusa by the number of ovules, and 
that not constantly, as II. Walhchiana and macrocarpa havo not unfrequently two 
ovules, wc have united the two genera. In one species Wight indicates the occa- 
sional presence of three and cveu four ovules. The original species of Mihusa is 
hermaphrodite, while Wallich’s Hyalostemma is dioecious; but as other species arc 
polygamous, we cannot regard this charactor as of generic importance. 

1. M. montana (Gardner, mss. in Herb. Wight et Hook.) ; foliis 
ovato- velobiongo-lauccolatis pleruinque acutis glabriusculis, pedunculis 
solitariis flores bermaphroditos aiquantibus vel paullo superantibus, 
sepalis petaUsque oxterioribus glabriusculis ciliatis, toro strigoso-piloso. 
— Guattcria montana, Moon Cat. ex Gardn. et Wight. 

p. major ; foliis duplo majoribus, carpellis globosis scssilibus gla- 
bris atro-iuscis minute granulatis pisi magnitudine. — W r aR. Cat. 6433 

a? 

Hab. In Zeylanim montosis, alt. 2-3000 ped., ut videtur vulgaris, 
Moon aliique. fi. In Zeylauia, Malabar, et Maisor, Wight ! — (». s.) 

Frutex ramosissimus, ramis strictis, dense foliosis. Cortex cmereus, rugosus, vor- 
ruculosus, glaber; partes novella; fusco-pubesccntes. Folia ovata, forma et raagui- 
tudinc valdc varia, interdum pauca ad ramulorum basin interdiun ovalin, vel subglo- 
bosa, obtusissima, in var a 1-2 poll, longa, £ lata, petiolo brcvissimo, utrinque 
glabra vel juuioio subtos puberula. Pedunculi basi pluribracteati, cieterum nudi, 
graeilcs. Sepala acuta, pctalis extcrioribus dunidio breviora Flores | poll, longi. 
Petala interiora coriacca, nervosa, acuta, glabnuscula. Ovana snbglabra, late ovalia, 
toro circa basin ovariorum albo-piloso ewteruni glabro stngoso-piloso inserta. Ovula 
2. Stigma ovale. 

The smallest of all the species. It is probably a wiry, rigid shrub, and may 
readily be known by being much more glabrous than either of the two following. 
The var. £ appears to be only distinguished by the larger size of the loaves : but as 
the fruit of the smaller one is unknown, it js possible that the two may be very dis- 
tinct. 

2. M. Xndica (I ^eseb. in A. DC. Mdm. p. 36); ramis tomentosis, 
foliis elliptieis plerumquc obtusis subtus pubesccntibus, pedunculis 
abbreviate, floribus bermapbroditis, sepalis potalisquc extcrioribus in- 
canis, petalis intcrioribus ovatis pilis stcllatis pubescentibus, carpellis 
incano-pubescentibus sessilibus. — W. et A.! Prod. i. 10. Wall. Cat. 
6433 A! B! 

Hab. In montibus Travancor ad Courtalam, Leech. , Wight l — (FI. 
Apr.) (©.*.) 

Frutex foliosus, ranralis gracilibus, llexuoaia, fusco-tomentosib, demirni glabro- 
soentibui, et tuuc cortice ciucreo ruguloso-pustulato. FoIm tenuitcr coriacea, basi 
rotundata, elliptico- vel oblongo- lane coin ta vel clou gate -lanccolata. rarius ovata vel 
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ovaiia, supcrne lucida, glabra ; junior* supra pilis paaois sparsis itellatis muaita, scene 
oostftm pubeeccntia, subtus pubescentda, secus costam fero iomentosa, 2-84 poll, 
louga, f-l| lata, petiolo vix lineam longo. Flores $ poll, iongi, Petala exteriora 
sepalis wqmkmga, duplo latiora ; interiora ovata, nervosa, pubeeoentia. Torus dense 
strigosus, Ovaria dense albo-pilosa, lineari-oblonga, plerumque biovulata. Stig- 
mata oblonga. Carpel la numerosa, fere sessilia, eubglobosa, pisi magnitudinc, apicu- 
lata, dense duerco-tomentosa. 

Perhaps there is a glabrous-frnitod species undistinguishable in leaves from this, 
bnt it is more probable that all the glabrous and seasilo-fruited forms arc referable to 
AT. Montana . 

3. M. Zeylanica (Gmrdner in Herb. Wight) ; ramulis puboacen- 
tibus, foliis oblongo-lanceolatis subtus adpressc pubcrulis, peduneulis 
abbreviatis, floribus hermaphroditis, sepalis pctalisquo ext. pubesccnti- 
bus, petalis intcrioribus lineari-oblougis. 

Hab. In Zeylania, alt. 2-3000 pcd., Walker! Gardner f etc. — (e. #.) 

Arbor parva. Hamuli fusco-grisoi, rugosi, tubereulati, juniores cum omnibus par- 
tibus novellis fusco-tomentoai. Folia coriacca, rigida, opara, obtusa acuta vel acu- 
minata, basi rotundatn, ct siepc obliqua, 2-4 poll, louga, 1-14 1*1®* petiolo biliucari, 
plus vol minus tomentoso, demum utrinque glabrata. Pedunculi floribus dimidio 
breviorcs, tomontosi, basi pluribructeati. Sepal a et pel ala exteriora fere uoqiudia, 
oblonga, vix acuta, pilosa, mollitcr ciliata Pciala iuteriora quam in cicteris spe- 
debus angustiora, adprease puberula. Torus strigoBo-pilosiiB. Ovaria numerosa, 
pilis rigidis strigosa, late ovalia, atigniate ovali terminata. Ovula plorumque 2. 
Frucius ignotus. 

4. M. Wightiana (H.f. et T.) ; ramulis glabriusculis, foliis an* 
guste oblongo-lanceolatis vel lineari-oblongis obtuse acuminatis basi 
acutis utrinque glabris, peduneulis floribus duplo longioribus gracili- 
bus, floribus polygamo-dioicis P, carpellis globosis granulatis glabris 
pedicello requi longo suflultis. 

LIab. In montibus humidioribus peninsulas australiB propc Courta- 
lam, Wight! — (FI. Jul. Aug.) (r. 8.) 

Arbor parva. Hamuli cinerci, rugulosi, glubri, tubcrculis crcbris pustulati. Folia 
lenniter coriacea, lucida, 3-4 poll, louga, $-1 lata, petiolo brevissimo glabro. Pe- 
duncuh }~1 poll, longi, vix puberub, basi squiunis paneis romotiusculis muuiti 
Flores magnitudine corum .1/. man tana. Sepal a et pet a la exteriora minuta, re- 
flexa. Pelala interiora oblonga, ext us puberula. Torus gin her Stamina (in flore 
uiio) uuiserialia, longiora ct majora quam in en»tms upccicbus. Ovaria numerosa, 
glabra, ovali-oblonga, ovulo 1, sutura* von trail inserto. Stylus oblongus. 

Of this very distinct species there arc several specimens m Dr. Wight’s herbarium, 
but only cue or two flowers It is intermediate in many respects between the originul 
S])ccic8 of Mthusa and Uyulostemma. 

5. M. WaUichiana (1JX ct T.) ; foliis clongato-oblongis Jonge 
acuminatis glabris lucidis, peduneulis elougatis bracteis pluribus lincari- 
subulatis sparsis munitis, floribus polygamo-dioicis, sepalis pctalisquo 
exterioribus subasqualibus lougc liuearibus pubescentibus, toro fructifero 
apice tantum carpclla gerentc bre viter strigoso, carpellis numerosis 
transverse ovalibus, seminibus 1-2. 

Hab. Iu sylvis Assam 1 Silhet ct Caclrnr! et in montibus Khasia a 
basi ad altitudiuem 4000 jiedum usque. — ( FI. Sept.-Nov.) (e. e.) 

Arbor parva, cortice cincreo lenticellis crcbris rugulouo, «rpe aliquot suberoso , 



160 


FLORA INDTCA. 


[AtonacM. 


parte* novefe spam puberal®, plernmque cito globresoentes. FoUa bail panun 
ohhqna, rotandste, in acumen longum attenuata, 8-6 poll long®, |-lf lata, petkdo 
vix § lineal longo, glabro vel puberulo, supra lucida, interdum secus nervos puberula, 
subtus pallida, fere glabra. Feduneuli solitarii vel gemini, axfllares vel patmo supra- 
axillares et terminalea, puberuli vel glabri, 1-1 4 poll, longi, gradles, substricti. Sta- 
mina in flore fcemineo pauca cffocta, uniserialia, 4-10 (an semper?). Sepala 4-poll. 
Petala inleriora fero pollicaria, ovata, obtuia, nervosa, secns margines incana. Sta- 
mina in flore masoalo capitul um globosum fonnantia, toro oblongo aruperposita. 
Ovatia oblonga, glabra, stylo oblongo apiculata. CarpeUa fab® minona magnitndine, 
baai snbumbihcata, pediceilo eequilongo suffulta. 

The characters of this species arc less accurately defined than we could wish, from 
the imperfection of the materials available for its discrimination from the next. We 
have veiy few flowering specimens of M. lioxburf/hiana, and those imperfect ; bat the 
present species we have abundantly, both with male and female flowers, and wc believe 
we ore right in identifying the fruiting specimens with them. That there are two 
very well-marked species, readily distinguishable by the fruit, cannot be doubted, but 
carefal observations ore still required to discriminate the two in a flowering state. 
Both ore common in Khasia and Silhct. Cbuatteria umbilicata , Dunal, 185. t. 88, 
DC. Syst. i. 508, Prod. i. 94, certainly belongs to the genus Miliusa, and is perhaps 
referable to this species. 


6. M> Roxburghiana (H.f. ct T.) ; foliis oblongis vel longc ob- 
, longo-lanceolatis abrupte acuminatis subtus mollitcr tomentosis vel 
pubescentibus, pedunculis pubcscentibus flori requilongis, bracteis 2-3 
lincari-subulatis xnunitis, fioriluis dioicis, carpellis torum tomentosum 
ovalem omnino tegentibus petliccllo longo suflullis oblongis glabris 
granulosis. — Hyaloslemma lloxburgliinnum, Wall . Cat. 6434 ! Guat- 
teria globosa, silph. DC. Mem. 43 ; Wall. Cat. G 448 ! 

Hab. In aylvis tropicis ct subtropicis Sikkim ! Assam ! Khasia 1 
Silhet l Chittagong I Tenasscrim 1 — (v. v.) 

Arbor parva, corticc griseo niguloso, pubesoente, ramorum juniorum fusco-tomcn- 
toso. Folia forma ct magniludine aicut indumeuto valdc varia, 8-7 poll, longn, 1 -2 
lata, petiolo vix lincom longo. Flores axillarcs, strpe fasciculati. CarpeUa pedioeliis 
| poll. longis suffulta, subobliqua. Semina 1-2, dum 2 plano-convexa. 

This is in general readily knowu from the last by the much more pubescent leaves 
and branches, but these ore sometimes, though rarely, almost glabrous. 


7. M. macrocarpa (H.f. et T.) ; foliis oblongis vel lanccolatis 
basi acutis longc acuminatis glabris, floribus iguotis, carpellis numero- 
sis oblongis glabris louge pedicellatis, seminibus 1 -2. 

Hab. In sylvis densis Sikkim, alt. 5-6000 pcd.! — (a. r.) 


Arbor verosimiliter parva. Famuli grisci vel nigricantes, glabri ; partes noveUrc 
puberal®, Folia 5-9 poll, longo, 1^-24 lata, petiolo 2 lineas longo, supra lucida, 
subtus pallida, tenuia, fere mombranacca. Fed we Hi frwetus stricti, snperne incras- 
sati, bipollicares. Torus fusco-strigosus. CarpeUa £ poll, louga, utrinque obtuea, 
podioollis oompressia tcquilongis suffulta. Semina solitaria vel bina, ct tunc carpella 
dimfo majors* 

Though our specimens are only in fruit, they belong evidently to a very distinct 
species, which we have no hesitation in considering as congeneric with those spocies 
described above. Tho carpels must be considered as transversely oblong, as they ore 
attached to tho pedicel obliquely by one cud , and when there are two seeds the 
aeoond is superposed, and both ue transversely, as is the usual arrangement in the 
Order. 
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8. MU tthtSsi (HX et T.) ; fbliis ovatis Tel oblongis bm a>r- 
datifl utrinque velutino-tomentoais, pedunculis extra-alaribus, pedioellia 
clongatis dense tomcntosis ebractcatis, floribus (bermnpbroditis) extue 
dense tomentosis, carpellis pubescentibus broviter pediccllatis. — Uvaria 
velutina, Dunal, Anon. 91 ; DO. Syst. i. 484, Prod . i. 88, Uvaria 
villose, Roxb. FI. Ind. ii. 664. Guatterin velutina, Alph. DC. M6n. 49 ; 
Wall. Cat. 6441 ! 

Hab. In sylvis siccis Bengali© occidentalis et Bahar secus basin 
montium, Roxb.! Ham./; Garhwal in sylvis prope Kheri secus basin 
Himalay© copiose, Edgemrtk / ; et in Ava ad Taong Dong et secus 
ripas fluminis Atran, Wall./ — (FI. Mart. Apr.) (e>. 8.) 

Arbor, cortice pallido ruguloso. Famuli dense tomentosi, Folia brevissime pe- 
dicellata, parva, forma valde Faria, aeuminata, acuta vel obtusa, 8-6 poll, longu, lf-4 
lata, pctiolo ^-pollicari, subtua dcnsiua velutina. Pedunruh rainosi. Pedtcelh 8-6, 
2-4 pollices longi, graciles. Sqpala ovata, dense tomentosa. Petala exteriora se- 
palis couformia; tnfenora late ovnto, poll, longa, oxIub dense tomentosa, intnt 
atro-fusea, subglabra, Ovaria vclutma. Carp A la baccata, nigricautia, puberal*, 
sicca semipollicorm, pedieello £-poll. suffulta. Semina 1-2. 

Itoxburgh says that the fruit much resembles black cherries. 


23. SACCOPETALtJM, Bennett. 

Sepala 3, parva. Peiala 6 ; exteriora sepalis fero conforraia ; in- 
teriora niulto nmjora, velutina, marginibus eoluercntia, denique libera, 
basi saccate. Torus subglobosus. Slamina imlefiuita, multiserialia ; an- 
ther© subscssilcs, dorsales, bilocularea, connective apiculatso. Ovaria 
ovali-oblcmga. Omla in axi biscrialia, G vel phira. — Arboros late co - 
mom , decidua , floribus ante vel cum foliis novellis nascentibw, mnjuscnlis. 

The genus Saccopefaltm was established by Mr. Bennett in Ilorsficld’s ‘Plant© 
Javameie Ranorcs* for a Javanese plant, a native of the southern coast of that island. 
In that work Mr. Bennett clearly indicated the close relationship of Sarcopetalum 
to Mdtusa and Ui/alosfnnma, and jmiutcd out that these three genera formed a well 
marked sietion oi the fwndv, to which he omitted to give a name. Mr. Bennett al 
the wune time indicate d Mitiephore# as the connecting link by which the Sacco- 
pelalaa pass into the more ordinary state* of the family. 

1. S. longiflorum (II. f. et T.) ; foliis ovali-oblongis vel oblongo- 
lonceolati6 acuminatis supra glabris subtus adpresse puberulis, floribus 
breviter pedicellatis, petalis clongatis, stylis clougatis filiformibus apicc 
subclavatis. — Wall. Cat. 6443 ! 

Hab. In Bengalia superiori ad Purneah, Hamilton , ex Wall. Cat.; 
verosimiliter in sylvis densis Tcrai dictis secus basin Himalayas. — 
(v. 8.) 

Arbor forsan excelsa. Famuli mgulosi, glabri, cortice cinereo vel albido, lenti- 
cellis minutis asperato , partes novella pubes rentes. Folia 8 poll, longa, 8 lata, 
petiolo 4-poBicari, tenuitcr coriacea. Flores ad axillas fohorum delapsorum solitarii, 
pediccllis f-pollicaribus incano-pubescentibus. Sepala oblongs, 2 lin. longs. Peiala 
interiors obUmgo-ianeeolata, obtusa, 1$ poll, longa, tennis, pubernla, bnri subtaeeata 
Toms dense albo-viHqsas Ovaria sIIwj stngosa, numeioea. Chula cues 10. Styli 
ovario fere duplo longiorcs, gnmrni exudantes Carpella subdefinita mi spec. Herb 
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Beathsm 7), toro globoso inserts, subglobosa, diam. 1-lf-poll., pedicello |-pdL crasso 
mtuse sulcato suflhlta, glabra, minutissime granulosa, ntro-fusca. 

We find in Wallich’e Catalogue two barbarous names for this plant, one being 
Hoxburgh's manuscript name, tbe other that of Hamilton. As neither has been 
published, and we cannot tell which ought to have the preference, we have adopted 
neither, gladly availing ourselves of any legitimate excuse for escaping the Employ- 
ment of such extremely local and probably quite erroneous names. 

2 . 8* tomentoftum (U.f. et T.) ; foliis ovalibus vel ovato-oblon- 
gis acutis utrinque pubesccntibus vcl (junioribus saltern) subtus tomen- 
tosis, pedicellis elongatis gracilibus, petalis oblongis obtusis, stylis 
ovalibus. 4 — Uvaria tomentosa, Roxb. Cor. i. t. 85, FI. Ind. ii, 667 ; Dun. 
Anon, 90 ; DC. Syst. i. 483, Prod. i. 88 ; Wall. Cat. 6472 ! ; W. etA. 
Prod . i. 8 ; Graham , Cat. Bomb. 

Hab. In montibus Coimbator, Wight! Concan, Graham , Law ! 
Orissa, Roxburgh ! Babar, Hamilton ; et in Nipalia centrali in sylvis se- 
cus basin Himalaya prope Gorakpur, Uamiltdn ! — (FI. Apr. Mai.) (c. «.) 

Arbor. Ramttli rugulosi, cortice grisco, juuiores fulvo-tomentosi. Folia 4-6 
poll, longa, 2fr-3 lata, petiolo J-pollicari, basi rotundata vel cordata, tenuiter co- 
rioeca, opaoa, subtus pallida. Pp dun cult oppositifolii, abbreviate 1-2 liueas longi, 
1-2-flori. Fedicelh 2-3 poll, lougi. Repaid lineon-oblonga, 2 liu. longa. Fetala 
interiora oblongu, obtuso, extus puberula, iutus iurano-tomontosa. Torus dcusc 
•albo-villosus. Ovarta late ovulia, 4-6-ovulala. Carpella 5-15, subglobosa, pol- 
licana, pedicello £“i'pollicari suifulta, dense fulvo- tomentosa. Semina 8-4, in pulpa 
nidulantia. 


24. ALPHONSEA, ILf. et T. 

Sepala 8, rotundata. Petala 6, subaequnUa, cost, biseriatim valvata, 
ovata. Torus alle hemisphmricus. Stamina indefinite pluriserialia. 
Ovaria 1-10 (rarissime solitaria), plerumque conum ultra stamina longe 
ominentem I’ormantia, lineari-oblouga, subangulata, strigoso-puliescentia, 
ovulis in sutura ventrali indefmitis biscrinlibus. Stylus oblongus vel 
dopressus. — Arbores inter dum procera , foliis crasse coriaceis nitidis > 
floribus in fasciculus oppositf olios congest is, parvis. 

With the stamens of Saccopsta/um, this genua has the petals equal in size, or 
nearly so, the outer being usually somewhat larger. The general appearance is very 
distinct from that of Saccopetatum, the leaves being very thick and coriaceous, and 
quite glabrous, except when very young. Wo nre happy to havo this opportunity of 
associating the name of A1 . Alphonse I)c Candolle with an Order which he has so ably 
investigated, by dedicating to him this very diBtinct genus. 

1. A* ventricosa (H.f. et T.) ; foliis oblongis vel lineari-oblongis, 
pedicellis longiusculis medio bracteolatis, carpellis longe pedicellatis. — 
Uvario veutricosu, Roxb.! FI. Ind. ii. 658 ; Wall. Cat. 6458 ! 

Hab. In sylvis prov. Chittagong 1 — (v. c.) 

Arbor exeelsa. Hamuli grisei, rngosi, glabri, juniores com omnibus partibus no- 
vellis ferruginco-tomentosi . Folia basi rotundata, apice in acumen longom obtnsius- 
culum sensim angnstata, 6-10 poll, longa, 1J— 4 lata, petiolo vix i-poll., coriaoea, 
firma, (m aicco) venulis creberrimis rcticulatis uotaia, supra (pcida, pnetor costa m 
puboeoentem glabra, subtus (iii siceo) pallidiora, lutcncentia. petiolo et costa pubes- 
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ocutibua sternum gkbntia. Peduuculi breviasimi, plerumque vix ulli ; podi&Ui m»- 
raerosi, f-1 poll, longi, tomentosi, bari bractea ovata parva et medio bract eola aqua* 
nuefomi muuita. Floret e viridesoeute albi, odorati. Sepala basi ooalita, extus 
pnbeacentia, Petal* utrinqne fhlvo-toraentoaa, subtrapexoidea, f poll, longa, bad 
•accata. Ovaria 10; stjflo oblongo 'Carpel la 4-0, baccata, ovoidea vel aubglo- 
boaa, tomcutosa, sesquipollicaria, pedi cello poliicari. Semina 4-8, bi&erialia. 

2. A* lutea (H.f. et T.) ; foliis ovali-oblongis, pedicellis abbreviate, 
carpcllis Uovibus breve pedicellatis. — Uvaria lutea, Roxb.! Cor. ii. t. 36, 
FI. lad. ii. 666 (non Wall, nee W. et A.) A. Kusselii, Wall. Cat. 6464 ! 

Hab. In montibus Orissa, Roxburgh! Russell! Silhet, Wall.! Ava, 
Wall.! — (v. s.) 

Arbor exoelsa. Hamuli foliosi, glabri, cortice grisco ruguloso. Gemtme fulvo- 
tomentos®. Folia basi rotuuduta, obtuse acuminata, coriacea, utrinqne glabra, supra 
uitida, subtus pallida et (in sicco) ret iculato-venulosu, jutiiora subtus aecua costara 
puberula, 8-4 poll, longa. 1 4—24 luta, petiolo vix 4-poll. Flores in faseiculoa oppo- 
sititolios multi Horos sessiles vel brevissime jiedunailatos oongesti. Pedicel li abbre- 
viati, fulvo-tomentoai. Sepala rotundata, decidua. Petala vix 4-pollicaria, ovata, 
exteriora paullo raqjora. Stamina pnoris. Ocaria circa 10, strigoso-pilosn, in connm 
conniventia, stylo ovali. Torus fructus dilatatus, globosus, eicairieibus inaguis rotun- 
datis umserialibus lateralibus uotatus. (Jarjiella 4-0, late ovalia, utrinque obtusa, 
breviaaime podicellata, 1-1$ poll, longa, lie via, fulvo-pubcrulo, pulposa, matura leete 
flava. Semina 3-6. 

S. A. Zeylanica (ll.f. et T.) ; folii3 lnnceolatis vel clliptico-lan- 
ceolatis, lloribus in fasciculis puucifloris congestis, carpellis verrucosis 
pedicellatis. — Uvaria lutea a, W. et A. Prod. i. 8 (excl. sgn .) ; Wight , 
Cat. 28 1 Guatteria acutiflora, Wall. Cat. 6438 I) ! 

Hab. In Zeylanite montosis, alt. 2-3000 pod., Walker ! Gardner / 
Thwaites ! ct in montibus Travaucor ad Courtalam, Wight! — (v. s.) 

Arbor raraosissima, foliosa. Famuli graciles, virgati, cortice oinerco glnbro rugu- 
ioso, juniores puberuli , gemmae fusco-sericuc. Folia basi acuta, wrpius longissime 
acuminata, apice plcrumqne obtusa, 24~4 poll, longa, $-14 lata, pet. gracili i-poll., 
coriacca, utrinque glabra, supra mtida, petiolo et costa subtus pubcacentibus, demum 
glabratis, uervis inconspicuia parallelis, venulis crebrc reticulatis. Pedttnculi extra- 
alares, iuterdum oppositifolii, vix 4-pollicares, tomentosi. Pedi cel h 1-3, scmipolli- 
carea, pubcscentes, basi bractea ovata minulu suffulti, cfcterum nudi. Petala -$-poll , 
extus puberula. Ovaria 5, stylo depresso. Torus fi uctus rnagnus, globoMUs. Car - 
pel/a subgloboea, toro lateralitcr inserta, 1 * poll, diam., pcdieello crasso — J--poll. 
oblique inserta, irregulariter tuberculata, fulvo-tomentosa (pulposa 0 ). Semina 4-6, 
tmiserialia, plano-compressa, septis cellulosis separata, rotundata, lioviuscbla, cincrea, 
hilo oblongo couspicuo. 


VI. MYRISTICACEJE. 

Flores dioici. Sepala 2-4 (plcrumque 3), hypogynn, basi et srope 
alte coalita, coriacea, aestivatioue valvata. Fetala nulla. Stamina 8- 
18, monadelpha; antberis ovalibus vel linenribus, extrorse bilocularibus, 
longitudimditcr debiscentibus, column© varie ndnatis. Omrium ple- 
rumquc soli tariu in (rarissime 2 discrete), liberum, centrale, suhglobosum, 
ovulo 1 erecto anatrepo ; stigmate subsessili, lobato vel depicssq-capi- 
tato. Fr uctus bivalvis, monospermus. Semen erectum, arilio invoiutum. 

x 
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Testa carnosa, tunica interior dura, fragilis. Albumen ruminatum, se- 
baceum. Embryo prope hilum minutus, cotyledouibus divaricatis pianis 
vel undulatis, radicula infers. — Arbores ( rarius frutices) tropica cape 
exceUp, plus minus aromatic#, succo acrido sapius rubicundo scaterUes , 
foliis alternis integerrimis distich is paralleli-nerviie , (junior ibus saltern) 
pellucido-punctatis , floribus inconspicuis sape minimis, in axillia glome- 
rails vel paniculatis . 

This small Order is well knowo, from its containing the tree which yields the 
Nutmeg of commerce ; and most of the species possess similar aromatic qualities, 
though occasionally these are very faint, and in some instances confined to the arillus 
(in the officinal nutmeg called Mace), or to the fleshy part of the fruit. Several spe- 
cies are said to be employed in India to adulterate the true nutmeg, and in America 
one or more yield when fiesh a tolerable substitute for that valuable Bpice, though 
their aromatic qualities are uufortunately not permanent. We follow Endlicher in 
bringing this Order into contact with Anonacea , to which it appears in most respects 
closely allied. The habit, alternate dotted leaves, valvate aestivation, extrorse an- 
thers, apocarpous ovaries, ruminated albumen, and minute embryo, are the chief 
points of resemblance. The young leaves of nutmegs are in vernation quite like 
the IcaveB of Mitrephora , and an nrillus is sometimes present in Anonacea, in which 
Order the flowers arc also occasionally unisexual. On this last character so much 
stress is laid by Lindley, that he removes Myruticea (associated with Menispermea 
and Lardizabalece) to a considerable distance from the Ranal alliance, although he 
fully recognizes their relationship to Anonarea, and transfers Hyalostemma from 
that Order to this, on a mistaken supposition that it is apetalous ; in order appa- 
rently not to invalidate this mark of distinction. We do not overlook the important 
points of affinity which exist between ftlyrishcarea and Mommiacea aud Athero- 
* perinea, which Orders are also included by Lindley in his group Memsper males. 
These are certainly entitled to great weight, especially that of the apocarpous fruit, 
which removes those Orders far flora Lauracea. The opposite leaves, however, 
distinguish them from all the It anal alliance except Clematidea. 

Myristicacea differ remarkably from Anonacea m the great development of the 
arillus. The hilum is generally large and quite busal, mid the arillus springing from 
its margin envelopes the whole of the seed. The arillus has, at the same time, an 
organic connection with the tissues around the micropyle, and in the common nut- 
meg it is perforated opposite that aperture by a small slit, which is usually quite 
exterior to the cicatrix of the hilum, hcncc the arillus of the nutmeg has been 
regarded by PlancUon as au arillode, and its connection with the hilum is supposed 
by that author to be spurious. The vaseular tissue of the arillus might be expected 
to throw light upon the origin of that body; but we find it to rise all round the 
basal cicatrix, which includes not only the hilum, hut an areola around the mioro- 
pyle, to which the arillus is firmly attached. The examination of the fully-formed 
arillus, therefore, leads us to infer that it is developed at once from the hilum and 
the margin of the micropyle; but this must remaiu doubtful till the development of 
the ovule and its nucleus has been carefully studied. The arillus is generally fleshy, 
but sometimes thin and very membranous ; and although usually divided towards the 
apex into long linear lobes, which in the cultivated nutmeg and some other species 
are very deep, in a part of the Order it is quite entire, and scarcely perceptibly per- 
forated at the apex. Towards the base it contains a good deal of vascular tissue, the 
vessels being spirally marked, but not unreliable. Tbc cellular tissue is dense, and 
in each cell there is an opaque yellowish mass, which nearly fills it, and which is 
probably the seat of the aroma. The seed has three coats ; of these, the outer or 
testa is flesh v (as in Magnoliaeea), and very thin on the sides, but thicker at the base 
and apex. It is traversed on one side by a rhaphe, formed of numerous vascular 
coids passing from the hilum to the chalaza, where it divides into many branches, 
which ramify to tt great extent over the inner surface of the testa, Thte chalaxa is 
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often not quite terminal, and the seed is then slightly obliaue, the dorsum or nou- 
rKapbal surface being the most convex. The middle coat is bard, woody, and brittle, 
and consists of a single layer of prismatic cells radiating from withiu outwards. The 
innermost coat, which is probably the nucleus, ig thin and fleshy, and gives off the 
numerous irregularly branching, much anastomosing plates which divide the albumen. 
These are largest near the chalaza, from which they appear to spring when the seed 
is cut vertically. The albumen ig composed of hexagonal cellular tissue, with thin 
transparent walls, each cell enclosing an opaque mass which nearly fills its cavity. „ 
The cells of the processes of the endosperm are smaller and darker coloured tliau 
those of the albumen. 

This is a very tropical Order, usually forming handsome trees, often with a lofty, 
undivided trunk, and horizontal, more or less vcrticillate branches. In India none 
of the species are known further north than 26° N. lat , on the northern face of the 
Khasia hills. Prom America only thirteen are described by Mr. Bent bam, in a general 
enumeration of the American species, so that the Order is eminently Indian. The 
species are probably most numerous in the eastern part of the Malayan Archipelago. 
A few are found in tropical New Holland, but none, so far as is known, in China. 
Prom Africa no species hove been described, but in the British Museum there are 
two specimens marked " Myrietica ?** One of these, from Oapo Coast, collected by 
Brass, is a eubscandcnt stipulate plant, apparently belonging to Malvacetf or Euphor- 
liacecp, but the other (brought by Afzelius from Sierra Ijcouc) is in fruit, aud, judg- 
ing from the general aspect, probably belongs to this Order. 

Ah Nutmegs arc generally lofty trees, inhabiting dense forests, and are almost in- 
variably dioecious, mftuy of the species arc very imperfectly known ; most frequently 
one sex ouly exists in herbaria, or, if the flowers of both sexes be known, the fruit is 
perhaps a desideratum. Great caution is necessary m identifying fruiting aud flower- 
ing specimens gathered at different times. Of many of the species we have only seen 
single specimens, and have no means of determining the amount of variation to which 
they arc subject. We have also had few opportunities of observing this family in a 
living state, but we think it probable that the shape of the leaves will be found to vary 
very much, and that it ought to be used with great caution ns a specific character. 
For these reasons we attuch but little importance to the diagnoses and descriptions 
here given. In one or two cases only have our materials been suiflnent to enable us 
to offer an opiniou on the limits of species , in general we have been obliged to 
content ourselves with describing as accurately as possible the individual specimen 
before us. 

Mymtica ? sesqutpedahs, Wall. Oat. 6809 ’ is, as I)r. Wallich himself suspected, 
a laurel, as is also M. ylaucescens , Wall. (’at. 6790 ! M. Fin laysont an a, Wall. Cat. 
6793 ! is a species of fttelodoriim. Wall. Cat. 9017, referred doubtfully to Mynslica, 
must also be excluded, na it certainly does not belong here 

1. MYRISTICA, L. 

Churacfcr ordinis 

There are no doubt several very distinct genera among Nutmegs, but the structure 
(especially that of the female flowers) is so very little known, that the time has not 
yet come for establishing these genera on a secure basis. Wc therefore follow Bhutic 
and Bcntham in retaining the genus Myrwlica for the present entire, aud iu divid- 
ing it into sections according to the modifications of the andmecium. 

Sect. 1. Knema. — Calyx tnlobus vel tripartilus, extus tomentosus. 
Columna staminea apice in discutn margine antherifermn dilatata. 
Stigma dilatatura, margine pluridentatum. Cotyledons* plan®. — 
Flores fadigiaii ad apicem pedunculi axillaris abbreciati. 

The species of Knema form, ou the whole, a well-marked group, distinguishable 
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at first sight by their rigid bares and peculiar inflorescence. The stamical disc is 
generally toothed on the margin* each tooth hearing an anther, which spreads out 
horizontally ; but in Myrietica laurina, Blume, which nevertheless is a genuine spe- 
cies of the section, the anthers are vertical and sessile on the pyriform disc, almost 
as in M. Irya, Gartner. 

X. M. Hookeriana (Wall. Cat. 6802 A 1 non B) ; ramulis den- 
sissime floccosis, foliis maximis anguste obovato-oblongis vel lineari- 
oblongis basin versus paullo angustatis basi subeordatis, disco antberi- 
fero 18-dentato, fructu maximo dense floccoso. 

Hab. In peninsula Malnyana: in ins. Penang, Wall .! — 

Arbor verosimiliter elata. Ramuloruvt cortex facile separabilis, tomento floccoso 
densissimo tectus, ut omnes partes novella. Folia jnuiora floccosa, cito glabrescentia, 
rigide coriacea, subtus glauoa, fere bipedalia, 4-8 poll, lata, acuta vel breviter acumi- 
nata, petiolia dense floccosis f-pollicaribus. Florum situs e specimine Herb. Wall, 
(in Mm Soc. Linn.) unko flondo insectorum morsu abnormi, non rite determinan- 
dus, verosimiliter ut in catena speciebus axillaris. Calyx majusculus, -fc-poll., obo- 
vato-globosus, ^-trilobuB, extus laxe tomentosus. Colwnna siammea striata, spice 
parum coucava, ramis brevissimis dentiformibus. Fructu s oblongus, 2^-poll., valvis 
crassissimis ; arillus earn os ulus, lobatus. Semen oblongum, pollicare, (ex sicco) atro- 
fuscum. Chalaza obliqua. 

The flowers of this superb species are unfortunately imperfectly known ; but it 
certainly belongs to Knema , and will be easily recognized by the extremely dense 
pubescence of all its parts except the leaves. Wall. Cat. 6802 B seems to belong 
to Laurinea. 

2. M. longifolia (Wall. Cat. 6801 1) ; ramulis furfuraceis, foliis 
inagnis oblougo-lanceolatis basi cordatis rarius rotundatis apice angus- 
tatis obtusis, floribus axillaribus dense fastigiatis subsessilibus, disco 
nntherifero concavo 3 2-1 8-lobo, fructu oblongo tomentoso. — Bl.Rumph. 
i. 188. M. linifolia, Roxb. FI. bid. iii. 847 P 

Hab. In montibus Khasia, Wall.! Chittagong 1 peninsula Malayann, 
Griffith ! — (FI. Jan.) ( v . v.) 

Arbor excelaa, ramulis validis clongatis, cortice laxo subpapyraceo cinereo vel fnsco ; 
partes novella dense tomentosa. Folia forma et magnitudinc admodum varia, in- 
terdum lincari-oblonga vel obovalo-oblonga, -|~-l£-pedalia, 2-6 poll, lata, petiolo f-1- 
pollicori, utrinque glabra, supra nitida, subtus pallida et sapissitne glances centia, 
costa basi fnrfuracea. Peduncult brevissimi, lignosi, bracteis imbricatis rotundatis ' 
onusti. FedicelH brevissimi vel florcs subacquantes, medio mnbractcolati. Calyx 
dense furfuraceus; maris globosus, dcraum pyriformis, ^-pollicaris; feera. ovalis. Dis- 
cus anthenferus obscure triqueter, 15-18-lobus, ramis horizontalibus subtus anthe- 
riferis. Fructus bipollicaris, rectus, utrinque obtusus. Semen erectum, chalaza ter- 
minali ; arillus palhdus, tenuis, profunde lobatus ; albumen albnm. 

The shape of the leaves, the size and shape of the (male) flowers, and the number 
of disc-lobes, appear to vary much in this species, of which we have a great many 
specimens before us from many different localities. These are, however, chiefly 
male plants; and possibly characters may be a|Fordcd by the female flowers and fruit 
for the discrimination of more than one species ; at any rate, a careful study of the 
whole genus, in a living state, is necessary before the species can be considered as 
established on a satisfactory basis. 

8. M. erratic* (Hf. et T.) ; ramulis tenuiter furfuraceis, foliis 
auguste lanceolatis vel late linearibus apice nttenuaiis acutia basi acu- 
tis, floribus ad apicem pedunculi axillaris paucis, disco piano 12-lobo, 
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fructu lute ovali vel subgloboso tomento brevissimo incano, arillo crasse 
camoso. 

Hab. In montibus Khasia, alt. 2-8000 ped. ! — (r. v.) 

Arbor exeelsa, tnmco spice horixontaliter et subverticillatim raraoso. Hamuli 
dongati, foliosi, rugulosi, adulti dnerei, glabrati. Folia 6-10 poll, longs, 1^-2% 
lata, pet. f-polL, supra glabra, lucida, subtus glauoa, secus costam et nerros cinereo- 
furfu races. Fedunculi axillares, vix |-pollicares, rigidi, lignoai ; pedicdli eorum 
apicem versus inter bracteas squamaformes fasciculati, graciles, poll, longi, 
eraereo-incoui, supra medium bracteolam latiasimam amplectentem rainutom ge* 
rentes. A lab cut A masculi subglobosi, obtuse triquetri. Fructus plerumque solitarii, 
pedicello eras so. ovales, minute fusco-puberuli, 2-pollicares. Falva crass®. Arillus 
crassissimus, carnosus, demum ooedneus, eequalis, apice laocrus. Nucleus oblongus, 
la vis, obliques, chalaza infra-apicali. 

This species (the most northern of all Nutmegs) is readily distinguished from M. 
longtfolia by the much fewer and smaller flowers on longer stalks, by the flat- topped 
disc (if that character is to be relied on), and especially by the very different fruit. 
The leaves also are narrower, much thinner in texture, and not cordate at the base. 
The leaves of both, however, vary a good deal, and some of the smaller ones of M. 
longtfolia are not easily distinguished from those of the present species. 

4. M. attenuate (Wall. Cat. 6791 !) ; ramulis tenuiter furfura- 
ceis, foliis oblongo-ln nceolatis longe attenuate basi acutis vel rotundatis 
subtus glaucis, pedunculis axillaribus pnucifloris, disco piano 12-lobo, 
fructu ovali vel oblougo fulvo-tomentoso, arillo tenuiasimo. — M. amy- 
galina, Graham , Cat. Bomb. y non Wall. 

Hab. In montibus Concan, Dalzell! Law ! — (».«.) 

Arbor forsan cxcclsa. Ramuh clongati, graciles, adulti glabrati, corticc nitido 
ruguloso. Folia secus costam et nervos subfurfuracco, demum glabra, 5-8 poll, 
longa, 3 J-2f-lata, petiolo £-poll. Fedunculi axillares, 1-2 lineas longi, apice brac- 
teah, 3-4-flori. Fedicelh petiolos a*quantes vel paullo superantes, fili formes, apice 
subclavali, propc florem uuibractcolati. Flores subglobosi, laxe tomentosi. Fructus 
sesquipollicares. Artllus apice lobatus Semen oblongum; chalaza unilaternli, a 
verticc 1 poll. diBtante. 

Our specimens from Law and Dalzell agree very well with those of Hcyne. The 
leaves have a tendency to vary m shape, and arc sometimes quite rounded at the base. 
The fruit is broader in the Wallichian specimens than in the others, but the seed is 
the same in both. 

5. M. glaucescens (H.f. et T.) ; ramulis glabrescentibus, foliis 
oblongo-lanceolatis basi plerumque rotundatis supra glaberrimis subtus 
glaucis, pedunculis brevissimis paucifloris, disco piano 10-15-radiato, 
fructu ovali-oblongo ferrugineo-pulvcrulento, arillo tenui. — M. Suran- 
trana, Bl. Rumph. i. 187. Knema glaucescens, Jack, in Mai. Misc. et 
in Hook. Comp. Bot. Mag. i. 149, non Wall. 

Hab. In penins. Malayana ad Malacca, Griff.! Cuming , 2816 ! — 
(v. s.) 

Distrib. Sumatra, Jack ; ins. Philipp., Cuming t 1042! 1809 ! 

Arbor ramulis rugulosis ; partes novella furfaracea, cito glabrescentes. Folia 5-8 
poll, longa, 1|-2| lata, petiolo i-poll., jnniora sccus costam et nervos furfaracea, 
cito glabresoentia. Fedicelli graciles, petiolum ecquautes, medio bracteolati. Flores 
ferrugiueo-tomentosi, fceminei ovali -oblongi, masculi subglobosi. Fructus , secundum 
Jack, 1. c., parvus, olifce magnitudinem non attineus, ex Bpec. in Herb. Benth&m as- 
servato subglobosus, cerasi maguitudine, valvis tenuibus, arillo indiviso. 
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Specimens from Molaoea in the Hookerian Herbarium appear to us to be identical 
with the plant described by Jack, and with the numbers of Cuming quoted above. 
If we are correct in these identifications, the species must be widely distributed. 
In our description we have chiefly followed Jack. 

6. M. gibbosa (H.f. et T.) j ramulis glabriusculis, folils anguste 
lanoeoktis acuminatis bnsi acutis subtus pnllidis (in sicco flavescenti- 
bus), fructu oblongo tomentoso obliquo hinc gibbo, arillo tenui. 

Hab. In moot. Khasia ! — ( v . t>.) 

Arbor, ramutys gracilibus fohosie, cortice griseo rugoloso ; partes novella tener- 
rime furfurncerc, cito glabrescentes. Folia glaberrima, coriacea, supra nitida, subtus 
pallida, sccus costam subfurfuracea, cito giabrcsecutia, 4-7 poll, longa, 1-3 J lata, 
pet. f-£ poll. Pedicellus fructus -^-pollicaris (peduncalo brevibsimo). Fructus 
valves crass© coriacesc, .intus castane®, nervosa:, rngulosaj. Ardlus apice ton turn 
snblaccrus. Semen obliquum, cbalaza longe infra-apicali. 

This species, which appears very distinct both in leaves and fruit, was obtained by 
us in the Khasia hills, with ri]>e fruit, in the mouth of June. Wc are inclined to 
associate with our Khasia plant a single specimen of a male plant in flower, collected 
by Griffith at Mergui, on the Teuasserim roast, which is evidently quite unlike all 
the states of M. corticosa, aud which cannot be confounded with any other species. 
The leaves of this Mergui plant are identical with those of M. gibbusa; and if the 
two be the same, the male flowers of that plant may be thus described : — Pedunculi 
axillarcs, validi, $ pollicem longi, lignosi, nudi, ujnee in ramos plures abbreviatos 
dense squamosos divisi. Pedicellt plures, ^-^-polhcares, medio braeteolnm minu- 
tom amplectentem gcrentes. Calyx ovalis vel campanulatus, ^-trilobus, ferrugmeo- 
pubescens. Column a stamiuea buporne subclavata. Anther a; 12, suberect®, disco 
Writer lobato odnat®. 

7. M. corticosa (H.f. et T.) ; ramulis glabratis, foliis anguste 
lanceolatis utrinque acutis rariusvc obtusis subtus glaucis, pedunculis 
axillaribus abbreviate plurifloris, disco piano 8-12-lobo, fructu ovali 
pulvcrulento, arillo carnoso. — Kriemu corticosa, JjOur.FL. Cork. 742! 
Myristica globularia, Lam . M. glauca, Bl. Bijdr. 570, Humph, i. 182, 
t. 60. M. lanceolatn, Wall. Cat. 0794 ! M. missionis, Wall . Cat. 
6788 1 M. aiigustifolia, Ruxb. FI. Ind. iii. 817 ! 

Hab. Chittagong! Tenasserira ! et in penins. Malayana! — (FI. Jan. 
Apr.) (v. ®.) 

Disteib. Java ! Cochin China ! Borneo ! 

Arbor swpc exeelsa. Hamuli cortice rubicundo vel fusco-cinereo, glaberrimi , 
partes novella' vix subpulverulent®. Folia clougato-lanceolata, inteidum sed rnris- 
sime obtusa, 4-7 poll, longa, 1-1 £ vel rarius 2 poll, lata, petiolo £-$-poll., rigide co- 
riacea, glaberrima, venulis in sicco crebemmis rcticulatis. Pedunculi 1-3 linens 
longi, areolis squamarum delapsamm notati. PedireJlt graciles, supra medium 
bracteolati. Flores tenuissime tomentosi. Aril/us puniceus, multipurtitus. Cha- 
laza oblique. 

Our Chittagong plant is undoubtedly the same with that from Singapnr in Herb. 
Wallich, and we can in no wav distinguish M. missionis , Wall., which was perhaps, 
therefore, obtained by Konig from the Straits, and was not a native of the Madras 
Peninsula. Our specimens quite agree with Blume’s figure and detailed description, 
and with Ixmreiro’s specimens in the British Museum. We adopt Lourciro’s name, 
because we have no doubt that, ou a general revision of the Order, his genus Knema 
will be kept up. # 

8. M. Intermedia (Bl. Humph, i. 187); ramulis glabriusculis. 
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foliia rigidis anguste lanceolatis utrinque acutis, floribus ferrugineo-to- 
mentosm in pedunculo axillari pluribus, disco sub-1 5-lobo superne in 
processum oblongum obtusum vel subconicum producto. 

Hab. Malacca, Griff.! Singapur, Lobb ! — (v,s.) 

Disteib. Java, Bl. 

Arbor . Hamuli fusco-cinerei. Folia glaberrima, fere M. corticosm. PeduncnH 
lignosi, tix 2 lineas longi. Ptdicelli 5-10, erassiusculi, supra medium bracteolati. 
Flore * deuse ferrugiuco-tomeutosi. Columna stamiuea brevis, disco late peltato. 
Fructus (ex Blume) pyriformea, ochraceo-pulverulenti. 

With quite the habit and general appearance of the last species, this has a very 
different anther-disc, which, instead of being concave or flat, is elevated into a largo 
obtuse beak. Blume’s description is very short, and we are therefore in some doubt 
as to our being justified in considering his plant the same ns ours. He says that it 
differs from his M. glauca (our M. corhcosa ) chiefly in having “ connectivum latius 
otque apiee subdilatuto-oblusatum.” In a specimen from Griffith in Herb. Hook, 
the common peduncle, apparently from disease, and probably from insect puncture, 
is converted into a globular woody mass, entirely covered with long brown hairs. 

9. M. forfuracea (ll.f. ct T.) ; rainulis petiolisque dense furfu- 
raceo-tomcntosis, foliis anguste vel lineari-oblongis rigidis utrinque gla- 
berrimis, pedunculis axilluribus brevissimis, floribus (focmineis) pyrifor- 
mibus dense tomentosis. — Kncma glaucescens, Wall . Cat. 68101 non 
Jack. 

IIab. In penins. Malayana ad Penang, Wall.! — (p. #.) 

Arbor parva, a prioribus ramulis dense tomentosis facile distincta. Folia supra 
lucida, utriuque acuta, 4-7 poll, longa, 1-ferc 2 lata, glaberrima, subtus ferrugiuea. 
Flores i-pollicares. Fructus mmiuturi subglobosi, dense tomentosi. 

The female plant only is known of this species, which appears sufficiently distinct 
from all its congeners. 

Sect. 2. Irya. — Calyx 2-3-lobus, glaber. Columna staminca py- 
riformis, apice conoava, inargiue antherifera. Stigma depressum, 
integrum vel vix lobatum. Fructus globosus. — Flores minuti , 
in paniculis axillaribus ramosissimis dispositi , bracteis oval is 
gland uloso-pu?ictatis citmime deciduis involuii. 

The staniinal column of this section is not very different from that of some species 
of K/tema, but the inflorescence and habit are very different, approaching closely to 
some of the American species, among which M. Ilosfmannt , Benth., seems to have a 
very similar androecium. M. micrantha, Wall. Cat. 6807 ! from Finlayson’s Herba- 
rium, and therefore probably from Siam, which is beyond our limits, also belongs to 
this section. It is larger- flowered than M. Irya , Gtert , and the anthers iu the spe- 
cimen before us are more numerous, so that it is perhaps a distinct species. 

10. M. Irya (Geortu. Fr. i. 195. t. 41) ; foliis oblongis nenminatis. 
— M. Javanica, Bl. Bijdr. 576, Humph, i. 190. t. 62. M. sphsero- 
carpa, Wall. Flant. As. Bar. i. t. 89, Cat. 6796 ! M. exaltuta, Wall. 
Cat. 6804 partim {quod ad specimina fiorifera ad Moulmein lecta /) 

Hab. Ava ad Martaban ct Moulmein, Wall.! ; et Zeylania! — (».*.) 

Disteib. Java, Blume. Borneo, Low! 

Arbor stepe procera, ramosa, cortice fusco ruguloso glabro ; partes novella tenuis- 
sime pubertua Folta forma varia, oblonga vel lineari-oblonga, basi rotundata aui 
obtusiuscula vel interdura acutiuscula, utrinque glabra, 5-10 poll, longa, lata, 
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pet. ^-|-pol! Foments ad sxtHos foliornm delapsorum, xaao«Mtttie» 3-6-pollicarea, 
floribu* minutis glabris, Anther* 6-8. Fructus diametro fere pellicaris, extoa gre 
uttlowvtobercuktus. glaber, valvis crassis coriaceis intus glabris rufesoentibus Jnftu » 
tenuis, camosulus, cocdnaus vel aurautiacoa, completos. Nucleus globosua, hilo parvo. 

Sect. 8. Pvrehosa. — Calyx 2-4-lobus, glaber. Columna $ta- 
minea depressa, subglobosa, apice concava, tota antherifera.— 
Florea in paniculis axillaribus dispositi. 

Blume appears to have brought together under the name of Fyrrhosa all the pani- 
cnlate Nutmegs ; but the species iucluded by him in the group by no means agree in 
floral characters. As defined above, however, it constitutes a very natural gronp. 
Jf. {F.) Javanica, Blame, belongs to our last section, and M. (P.) Horafieldu, 
Blame, though anomalous as to inflorescence, seems rather referable to Eumyristtca. 

11. M. erassifolia (H.f. et T.) ; ramulis validis, foliis ovalibus 
vel oblongis utrinque obtusis, antheris 4 sessilibus ovalibus in colura- 
nara depresse globosam coalitis. 

Hab. In peninsula Malayana ad Malacca, Griff. / — (e. s.) 

Arbor \ cortice fusco rugoso glabro. Folia crasse coriacea, nervis obliquis rectis 
apice tantum curvulis, subdistantibus, 5-9 poll, longa, 3-4fc lata, petiolo $-poll. Fa~ 
nicula axillares, ramosissirase, pubescentes, 4-6 poll, longee, bracteis ad ram os pri- 
mordiales subpersistentibus ovalibus. Flores miuuti, ad apices ramulorum fasciculati ; 
calyx plerumque bivalvis, 

12. amygdalina (Wall. Plant. As. Ear. t. 90, Cat. 6797 !); 
foliis oblongo-lanceolatis vel cuneato-oblongis utrinque acutis, paniculis 
ramosissimis puberulis, floribus brevi-pedicellatis, fructu oblongo, arillo 
apice lacero. — M. exaltata, Wall. Cat. 6804 1 (excl. spec, ad Moulmein 
lectis supra ad M. Trya relatis.) 

IIab. Iu Ava inf.. Wall.! ; Malacca, Orff.! — (r. s.) 

Disteib. Sumatra, Marsden / (in Herb. Hook.) 

Arbor prooera. Ftamuh teretes, glabri, cortice rugoso einereo. Folia 5-8 poll, 
longs, 1$~2| lata, petiolo i-poll., basi plerumque longe attenuata, utrinque glabra, 
subtus ferruginea. Fanicul* 8-5-polhcares, plerumque ad axillae foliorum delap&o- 
rum aitm, aa ramificationes bracteas ovatas acuminatas cito deciduae gerentes. Calyx 
globosua, plerumque trilobus. Columna stamiuea glabra, 8-4-lobo, autberis lineari- 
bus apice iucurvia, Fructus paniculati, breviter pedunculati, glauci, amygdali nmg- 
nitudiue, bine sulco profundo exsculpti ; valvae crassse. Jrtllus aurantiacus, tenuis, 
carnosus. Chalaza mfra-apicalis. 

The flowers of this species are as small as those of M. Irya , and very numerous, 
and the panicles are elongated, with long, much-spreading branches. 

13. M. globnlaria (Bl. Humph, i. 191. t. 64. f. 2, non Lam.); 
foliis ellipticis vel lanceolatis utrinque glabris, paniculis ferrugineo- 
tomentosis, floribus minutis globosis ad apices ramulorum fasciculatis 
brevissime pedicellatis, fructu ovoideo parvo. 

Hab. In penins. Malayana ad Malacca, Griff. ! — (v. s.) 

Arbor mediocris. Famuli fuaco-cinerei, glabri ; partes novelise ferrugineo-pube 
rake. Folia utrinque acuta, apice plerumque acumiuata, 4-5 poll, longa, 11- fere 2 
lata, petiolo f-poll., coriacea, supra nitida, subtus ferruginea, nervis subdistantibus 
paralleUs ultra medium flunus conspicuis curvatis. Fanicvla ad axillae foliorum 
delapsorum 2-8-poUicares. Calyx 3-4-lobus. Anther* in gLbum 8-4-lobuxn coa- 
lites. Fructus (ex Blame, l. c.) f-pollicaris. 
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14. BE* WallichH (H.f. et T.) ; foliis anguste oblongis acutis basi 
rotundatis coriaceis supra lucidis subtus pallidis (in sicco fulvis) preeser- 
tim sccus costam et nervos tomentosulis, pnniculis masculis elongatis fer- 
rugineo-tofnentosis (pedicellis florum brevissimis), foemineis brevioribus 
incrassatis, fructu ovali. — M. Ilorsfieldii, Wall. Cat . C806 ! ( non Blum), 

Hab. In penins. Malayana ad Malacca, Griffith / ct Singapur, Wall.! 

Arbor pra«cedenti simillima, sed partes novelise dense tomentosa*, et foha majora 
6-9 poll, longa, 2^-3 lata, pet. $-poll. Nervi crebriores, subtus validi, versus mar- 
ginem arcuati. Flores aliquanto majores, oalyce 3-4-lobo, globro. Flores fceminei 
pedunculo simplici vcl parnrn ramoso abbreviate (fruetifero iucrassato lignoso) insert], 
calyce globoso late 3-deutato. Ovanum globosum, tomentosura. Stigma sessile, 
globosum, capitatum. Fructus junior glaber, glaucus, oalyce persistentc profunde tri- 
partite, segmentis ovatis fere 2 linens longis glabris. 

The female flowers are described from a specimen collected by Lobb at Singapur, 
which has all the appearance of belonging to this species, and the young fruit is in 
the Walliehian Herbarium, but detached. 

15. M. tomentosa (Il.f. et T.) ; foliis obovatis vcl cimento-oblon- 
gis basi attenuate subacutis subtus pilis stellatis laxc tomentosis, pa* 
uiculis laxe fusco-pilosis ramosis. — Myristicca? Wall . Cat 9025 ! 

IIab. In penins. Malayana ad Penang, Wall.! — (v. «.) 

Arbor cortice einereo, ramulis cum omnibus partibus novellis ferrnginco tomentosis, 
demuni glabratis. Folia submcmbranucea, 5-8 poll, longa, 2-4 lata, petiolo i-poll., 
obtusa vel acuta, nervis obliquis subtus proininentibub, infra tenuissiiue puberula sub- 
tus prirsertnn ad nervos fulvo-tomentosa. Famettlw 2- 3*polliearcs, axillaris, ante 
expan8ionein bractcis dense tomentosis involute. Calyx glaucus, 3-4-fidus. 

16. M« glabra (Bl. Bydr. 576, Humph, i. 191. t. 64. f. 1); foliis 
lanceolatis vel obovato-oblongis acutis basi longc attenuntis utriuque 
glabris subtus pallidis vel ferrugineis, pauiculis axillaribus ramosis, flo- 
ribus glabris ovali-subglobosis, pedicellis ealyeem subtequautibus, fructu 
ovali-oblongo, arillo subrompleto. — M. integra, Wall. Cat. 67991 M. 
floribunda, Wall. Cat. 08051 

Hab. In montibus Siihet, Wall.! et in penins. Malayana ad Singa- 
pur, Wall.! — (o. v.) 

Distrib. Java, Bl. 

Arbor , ramulis rugulosis, etiam junioribus glabris ; gemime vix pubcrultr. Folia 
6-7 poll, longa, 1 J-3 lata, pet. poll. Fanicuhe sfepc elongate*, 2-5-pollicoics, 
ramis pollicaribus. Flores quam in pnccedentibus majores, ovales, fere hucam louei, 
plerumque trilobi. Anther ce in raassam ovalem conlitte. Fructus ovalis, ultra-pol- 
lioarib, hinc infra medium sulco ex sculpt us, valvis crassibsimis ; anllus fenuiitr carno- 
sus, coocineus. Testa cmerea ; cbalaza lateralis vix supra medium positn. 

This is larger-flowered than M. amyydahna, the only species with which it is liable 
to he confounded, and it seems quite distiuct, though, as in most of the allied specit b, 
only the male flowers and fruit are known. The fruit is \ory like that of M. amyy- 
dolma , with which it agrees in having a deeply excavated mark on one suture near 
the base. The undivided arillus, however, will readily distinguish it, unless that 
character be found to be a variable one. 

17. Mu Farqn£ariana (Wall. Cat. 6798) ; foliis anguste oblongis 
acuminatis basi acutis rigide coriaceis utriuque glabris supra lucidis 
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tubiita glaucis, paniculis ramosis, floribus majusculis ad apices ramorum 
breviuDQ umbellatis, pedicello calycem ovaiem superante, fructu ovali, 
arillo fere ad basin kcero. 

Hab. In Malaya ad Malacca, Griff.! et Singapur, Wall.! ; et in 
montibus Kurg, Nohen acker, No. 541 ! — (©. s.) 

Distbib. Ins. Philipp., Cuming, 901 ! 

Arbor , ramulis rubescentibus vix rugulosia glabris ; gemmce vix puberal®. Folia 
4-8 poll, longa, li-2 lata, petiolo 4-poll., marginibus (in sicoo) recurvis. Panicula 
ad axillas foliorum delap sorum 2-8 -polli cares, romis elongatis vcl abbreviate. Flores 
in umbellas eabsessiles vel brcvitcr pedicellate* 5-10-floras congest!. Calyx i poll, 
longus, 8-4-lobus, glanduloso-punctatua. Anthera 8, biloculares, apice ultra con- 
nect! vum product £e, liberie, incurvie, in columnom oblongam subscssilem coalitsc. 
Flores fomlnei ignoti. Fructus in paniculis 4-1-pollicaribus lignosis parum ramosis 
subracemosia pauci (interdum subsolitarii), ovoidci, glabri, $ poll, longi. Arilhts 
profunde lacerus. Chalaza aubterminalia. 

The elongated calyx and anther-column of this species indicate on approach to 
Eumyristica, and the inflorescence is more simple than in the majority of Fyrrhosa. 
The anthers are, however, distinctly involute, and lobed at the apex. 

Sect. 4. Eumybistica. — Calyx ovalis vel elongatus, 8-4-lobus. 
Anthera in co’lumnam cylindricam basi nudam coalitse. Infio- 
rescentia varia. 

18. M. superba (Hf. ct T.) ; foliis lanccolatis utrinque acutis sub- 
tus tomeuto fulvo furfuraceis, paniculis furfuraeeis elongatis ramosis, 
floribus majusculis ad apices ramulorum umbcllatis. 

Hab. In insula Penang, Phillips! — ( v.s .) 

Arbor forsan data, cortice ruguloso pallide fusco albo-punctato ; rnmuli tomentosi. 
Folia 12-18 poll, longa, 3-7 lata, pet. f-poll., Anna, Bupra glabra, subtus laxe tomen- 
tosa (margine in sieco recurva), ncivis conspicuis numerosis obliquia recti usculis prope 
margincm sursum arenatis. Fanicula in axillis foliorum ddapsorum sitae, 4-6 poll, 
long®, divoricato-ramosse, ad ramifleationes bracteis parvis rotundatis demum indn- 
ratis muniti. Flores in umbella 8-7, } poll, lougi, pedicollo tcquilongo suffulti. Ca- 
lyx glaber, ovalis, apice 8-4-lobuB. Anthera in columnam ovaiem subscssilem coa- 
litee, dongato-linearea, circa 18, apice longitndiue subinsequales, columna eonncctivo 
band apiculata. 

There is no apiculus of connective beyond the anthers, but as the mass of the 
column narrows into a rounded point, some of the anthers are continued to the apex, 
while the others stop abruptly a little lower. 

19. M. elliptica (Wall. Cat. 6798 A!); foliis tenuibus lanceo- 
latis vel oblongo-lanceolatis utrinque acutis glabris subtus glaucis, pe- 
dunculo supra-axillari brevi paucifloro, floribus fasciculatis pedicellate. 

Hab. In Malaya ad Penang ct Singapur, Wall.! — (v.s.) 

Arbor, ramulis fuscis ltevibus glabris. Folia 6-10 poll, longa, 21-34 poll, lota, 
petiolo 4”P°flieori. Feduneulus 4-pollicaris. Bractea rotundata, calyci adpressa. 
Calyx masouluB oblongus, subiufiatus, tndentatus, 4 poll, longns. Columna st&minea 
breviter pedicellate, cylindrica, connective apiculata. Calyx foemineps urceolatua. 
Ovarium aureo-strigosum, intra calycem stipitatum, ohlongum, superne attenuatum, 
sulcatum. Stigma ohlongum, hinc canaliculatum. Fructus oblongus, 24 poih lou- 
gus, glaber, vdvis crasais carnosis. Arillus apice lobatus. Chalaza subapicalis. 

We have described this plant from imperfect materials, but it seems very distinct 
from any of our other species, as well as from those described by Blume. The B. 
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of Wallich’s Catalogue, from which the fruit is described, has a math of doubt ap- 
pended to it, and Its leaves an too imperfect to enable us to determine whether or 
not it be identical with the flowering specimens. 

20. M. laurifolia (H.f. et T.) ; Mis ovali-oblongis vel oblongis 
glabris, pedunculis masculis abbreviate crassis apice plurifloris, fractu 
ovali tomentoso. 

Hab. InZeylania, Walker l Gardner l Thwaitesl — (c. s.) 

Arbor, cortice griseo vel rufescente rugoso. Hamuli lavigati, glabri ; partes no- 
velise vix puberulao. Folia utrinque obtusa vel acutiuscnla, supra ludda, subtus pal- 
lida, conspicue oblique nervosa, 6-9 poll, longa, 2-4 lata, petiolo ultra-pollicari. 
Peduneuh masc. axillares, pleruraque bini, 4-4 poll, longi, lignosi, oicatricibos brac- 
tearum crebre notati. Flores pedieellis vix lineam longis suffulti, dense tomentosi, 
ovalos, pedieellis duplo longiores, bractea rotundata calyci adpressa suffulti. Calyx 
breviter 8-lobus. Columna staminea pediccllata, apice processu conneotivi apiculata. 
Anthera circa 9. Fructus solitanus, ovalis, in spec, immaturis dense tomentosOs, 
pedicello poll, suffoltus. 

81. M. obtnsifolia (Wall. Cat. 6808 !) ; foliis obovato-oblongis 
rigidis supra glabris nitidis subtus fcrrugineo-glaucis sparse puberulis, 
paniculis fructiferis parce raraosis fusco-tomentosis* 

Hab. In Malaya ad Singapur, Wall.! — (v. s. in Herb. Linn. Soc.) 

Folia 6-12 poll, longa, 8-44 lata, petiolo l-l^-pollicari, nervis obliquis die tan- 
tibus rectis apice arcuatis subtus prominontibus notata. Flores ignoti. Fanieula 
fructiferrc 14 poll, long®. Frurtus 4-pollicarcs, oblongi, tomentosi. Semen subglo- 
bosum, arillo suboomplcto, testa tenui. 

22. M. Malabarlca (Lam. Act. Paris. 1788. p. 162); foliis an- 
guste oblongis vel elliptico-lanccolafcis, inflorcscentia mascula axillari 
dichotome cymosa raultiflorn, floribus laxe umbellatis, fructu oblongo 
fulvo-incano. — Blume , Rumph. i. 1 86. M. dactyloides, Wall. Cat. 6786 ! 
(vix Gartner). M. notha, Wall. Cat. 6787 ! — Rheede , Hort. Mai. iv. i. 5. 

Hab. In sylvis densis Malabariuo et Concan, Sykes / Balzell 1 Law / 
— (FI. Nov. Eeb.) (v. s.) 

Arbor excelsa; ramuli glabri, cortice rnbcscente ltcviusculo. Folia super uc an- 
gustata, apice obtusa, busi acuta vel rarius rotundata, 4-8 poll, longa, ] 4~4 lata, pe- 
tiolo 4~1 -pollicari, glaberrima, subtus glauca. Cyvna mabcubc 1-3-pollienres ; ramuli 
oppositi, apice umbollatim pluriflori. Fedicelli 4-4 poll, longi, gracilcs. Alabastn 
fere globosi. Calyx iuflatus, late ovalis, trilobus, pubcsccns, basi bractea amplec- 
tento adpressa latissima munita. Anthera 1 5 in columnam solidam oblongam pedi- 
cello brevi crasso pubescentc auffultam coalitse, conuectivo apice apiculata. Flores 
faeminei ad apicem pedunculi axillaris urabcllati, pauci (m spec. 2) ; maseuUs majores, 
urceolati. Ovarium, dense tomentosum. Fruetus 24-8 pollices lougus, oblongus, 

iricarpio bivalvi crasso caruoso. Aril/us cx rubro flavcsccns, irrcgularitcr fmsus, 
.acunosus, lobis versus opieem in conum seminis apici insidentem contortuplicatis. 
Semen ovoideum, crectuin, utrinque obtusnm, subobliquum, ventre plauiusculom, 
dorso convexius, tegmine lignoso tenui, fragili, arilli pressionc irrcgularitcr sulcato, 
medio latere chalaza notato. llhaphe a hilo ad chalazam linearis. 

According to Bheede, the pericarp is acid and astringent, with a disagreeable smolL 
The aril is less agreeably flavoured than true mace, and the nut has scarcely any 
taste or smell. 

23. M. Horafteldii (Bl. Bijd. 577, Rumph. i. 192) ; foliis ovato- 
oblongis acuminatis subtus Btellato-pubescentibus, floribus dense glo- 
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meroiato-paniculatis. — M. Iryaghedht, WigM, leone*, 1. 1857. Garin. 
i. t. 41, ftp parte . M, Iriagedi, 8pr> Syst. Veg. iii. 65. M. femiginea, 
Wall. Cat . 6808 1 Horsfieldia odorata, WiM , Sp. iv. 878. 

Hab. In Zeylani® sylvis ! — ( p. e.) 

Arbor oxcelsa, cortice uigro-fusco striatulo glabro, ramoiorum juniorom deiise to- 
mentoso ; partes novelise floceoso-tomentosse. Folia 0-9 poll, longa, 2 poll, 
lata, petiolo ^-1-pollicari, basi subcordata vel rotundata vel interdam eubaouta, mar* 
gine recorva, glabra, lecte viridia, ochreo-tomentosa. Panicvla axillares; masentm 
8-6 poll, long®, ramossp, ramis altcrnis, capitula 8-5 subscssilia gc rentes ; foemincte 
plerumquo multo breviores, simpliccs, dense furfuraceo-tomentosee. Flores suaveo* 
lontes ; irlasculi dense glomerati, sessiles, obconiei, mntua pressione angulati, ealyee 
8-4-dentato. Jnthera 6 in columnam gracilein clavatam apice connectivo hand 
apiculatara coalitte. Flores faminet laxiores, subsessiles, basi turgidi. Ovarium 
tomentosum, stigraate aeasili indiviso. Fructus ovoidei, ferrugineo-tomentosi . Jnl- 
Ims carnosus, completes, indiviBns. 

Bliune has very properly rejected the barbarous name employed by Girrtoer, 
which is only doubtfully referable to the present speeies, as the synonyms quoted be- 
long elsewhere. As M. Horsjieldu is stated by Illume to be only known m a culti- 
vated state in Java, M. ferruginra , Wall., is probably also cultivated at Singapur. 
It is, according to JBlurae, closely allied to the Madagascar species, M. Madagascar 
rensis aud M. acuminata , Lain. 


VII. MONIMIACEJ<;. 

Flores uniscxuales, rarius hermapliroditi. Sepala basi plus minus 
coalita. Fetala nulla vel sepalis alteraa interdum pluri&erialia, aestiva- 
tione imbricata. Stamina perigyna, definita et uniserialia, vel saepius 
indefinita et calycis tubo inserta; basi plerumque glandulis stipata. 
Anther m biloculares. Ovaria indefinita, uniloeularia, ovulo solitario 
pendulo anatropo. Drupe? siccec; semen pendulum; albumen carno- 
sum ; embryo minutus hilo versus ; radicula supera ; cotyledones diva- 
ricatso. — Arbores vel frutices, foliis opposite, exstipulaiis , integrity den- 
tati s vel integer rhuh i infiorcscuitia cymosa axilla ri vel terminali. 

The genus Uortonia furnishes precisely the information required to settlo defi- 
nitely the position of the Order to which it belongs, for it cannot be doubted that it 
is a genuine Monimiaeeous plant, notwithstanding its hermaphrodite flowers, nume- 
rous peluls imbricated in several rows, and definite stamens. The opposite cxstipu- 
latc leaves, slightly pen gy nous stamens furnished with glands, solitary pendulous 
auatropous ovules, and, above all, the peculiar character of the fruit and embryo of 
Hortvnia, agree bo precisely with the Order, that its right to & place there cannot 
be disputed. 

Montmiaceee being generally apetalous, have sometimes been considered achlaray* 
dcons and involucrate ; but the regularly imbricated perianth of Horioma is opposed 
to this view of their structure, which had already indeed been reudered improbable 
by the regular alternation of the inner series of segments with the outer iu Boldoa. 

If the presence of a perianth be admitted, the place of Monimiaceat is necessarily 
among apocarpous orders ; and its minute embryo, with divaricating cotyledons in 
copious albumen, bring it naturally into the great class upon which we are now en* 
gaged, notwithstanding the more or less perigynous insertion of the Btamens of the 
greater number of genera, and the opposite leaves, which indeed occur likewise in 
Clematidea The glandular appeudoges of the filaments, aud the valvular dehiscence 
of the anthers of Ath*ros$erm.e<e (which must share the position of Monimiacetr) do 



mar*.] 


PLOKA INDICA. 


165 


not require us to look to Laurine w for the allies of these plants, as they ate pre- 
sent also in Berberidea. 

The divarication of the cotyledons is a curious character, the physiological import 
of which it is not easy to determine. It jb of frequent but by no means universal 
occurrence in the great class of plants to which we have referred Monimiaeea, 
Among Ranunculacea it occurs in some species of ClmafUt, as was first indicated 
by Be Candolle. Among Magnohacea also it is common, and it occnrs in all My- 
risiicacet t, and in the whole of the first tribe of Metnspermacea. In Hortoma and 
Hedycarya the embryo is included within the albumen, a portion of which penetrates 
between the divaricating cotyledons. In Hortonia the central albumen is very dis- 
tinct from that near the surface, being paler in colour as well as laxer in texture ; 
and a longitudinal section of the seed shows that the line of demarcation between the 
two is continuous with the apex of the cotyledons, and that the exterior albumen is 
perisperm, while that between the cotyledous, and continuous thence almost to tho 
base of the seed, is perisperm. Kvident traces of the embryo-sne may be seen cover- 
ing tho embryo, which occupies a small cavity in the perisperm. It is, however, 
evanescent below. 

In Boldoa the embryo is figured by Liudlcy as being altogether exterior to the 
albumen ; but we find the structure even more anomalous than he describes it, al- 
though his analysis of tho seed of that curious plant is, as might be expected, quite 
accurate. l)r. Lindley describes a thick fleshy testa and spreading cotyledons resting 
on the albumen. We find a thin brown coat, not readily separable from the albumen, 
and traversed by a bioad rhapbc, which terminates m a thickened large circular 
chalaza like that of Hoituma. Within this coat there is a fleshy layer of consider- 
able thickness, aud the ovate widely-divaricating cotyledons rest upon another fleshy 
moss, which is < very where readily separable from the outer, except sometimes ut the 
base, and is undoubtedly albumen, and no doubt endosperm, that is to say, developed 
iu tho embryo-sar. It will be seen that this structure only differs from that of lior - 
lonta by the larger size and greater divarication of the cotyledons, and by the in- 
creased mass ami more complete separation of the inner albumen from tho outer 
fleshy layer. We think that the same explanation will apply to both genera, and 
that tho fleshy coat of Boldoa is perisperm. That it cannot he testa, as Lindley 
supposes, is, we think, proved by the position of the ehaloza exterior to it. 

The nearest allies of Mommaccte in the class to which we propose to refer them, 
are, we think, ScJuzayidracea. W T e are led to tins conclusion by the principle long 
ago laid dow r n by Mr. Brown, that the most perfect species of a group ought to he 
kept in view iu determining the affinities of the whole. In the present family, Hor- 
tonia , which is hermaphrodite and pctulifcrous, appears to claim the highest place, 
and the resemblance of its flower-buds to those of Kadtura or Ilhnuw must strike 
every one. The ovaries and style ai e also very like those of Kadsura , while the 
oily albumen ami the embryo arc quite Mngnoliaccous At the same time Moni - 
miacetc form undoubtedly a very distinct family, not closely allied to any other, but 
presenting evident relations to all the Orders of the class. It is worthy of nolo that 
Dr. Wight, in founding the genus Borionia , referred it to Schtzandracea 1 , an Older 
with which he w’as only acquainted by means of books. 

MoNimiaceer an* a very small Order, and are almost entirely confined to the 
southern hemisphere, our Indian species and a few which inhabit Mexico and IV 
nama being the only exceptions. Tropical South America is the great centre of the 
Order, whence it extends south through Peru to Ohili. In Africa several are natives 
of Madagascar and the islands of Mauritius and Bourbon, but none have yet been 
obtained from the continent. Australia and New Zeahmd also contain a few species. 

1. KIBARA, Endlicber. 

Brongniartjp, Blame, non Kunth ; Sciadicarpus, Maes lari. 

Flores diclines. Calyx turbiuatus, basi bibracteolatus, ore squamis 
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2 Blume 4, secundum Hasskarl pluribus) bi-triserialibus conniventibus 
dauso. Masc. Stamina 5-7 ; filamenta brevia ; anther© basifisns* 
Posh. Ovaria indefinita, pyramidata. Stigma sessile, obtusum. Drupes 
skcae, etipitatee, calyci deraum fisso et reflexo indurato insidentes. Al- 
bumen carnosum. — Arbor procera , foliis inconspicue repando-dentatis , in- 
florescentia axillari racemosa , floribus minutis aurantiacis . 

This genus seemB abundantly distinct by the definite stamens, and, according to 
Hasskarl, by the scales of the involucre in several rows, It wants the staminal 
glands of Hortonia. Our materials do not enable us to add anything to the infor- 
mation given regarding it by Blume and Hasskarl. The latter tells us that the 
cotyledons are very small and adpressed. Only one species is known. 

1. 1C coriacea (Endl. Gen. 814). — Brongniartia coriacea, Bl , 
Bydr. 436. Sciadicarpus Brongniartii, Hassk. Plant. Jav+ Bar . 209. 
Hab. Ad Malacca, Griffith ! — (v.s.) 

Distbib. Java, Blume . 

Arbor excclsa ; rami crassi, teretes, ad nodos subcompressi ; ramuli complanati, 

I mberuli. Folia ampla, coriacea, ovato-oblonga, acuta vel acuminata, 5-10 poll, 
onga, SJi-5 poll, lata, petiolo i-l-pollicari, versus apicem repanda aut subserrata, 
supra glaberrima, Buhtus ad ncrvum medium puberula. Cyma axillares, petiolos 
superautes. Calyx subglobosus, vix |-pollicoris. Filament a parva, obovata, com- 
planata; anthera minutfp. Iirvpa 1-15 calyci indurato reflexo margine truncato 
insidentes, oblong®, A-pollicarcB, pedunculo ^-pollicari suffultic. 

The details given above are chiefly taken from llasskarl’s description, as we have 
only seen one very imperfect fruiting specimen, bearing a single drape. 

2. HORTONIA, Wight. 

Mores hermaphroditi. Petal a (cum sepalis) circa 30, multiserialia, 
aestivatione imbricata, basi subcohajrcntia, exteriora oamosn rotundata, 
interiora sensim longiora et tenuiora, intima ligulata acuta. Sta- 
mina 7-10, ad raarginem tori cxplauati uniseriaiia. Filamenta cylin- 
drica, basi glandulis 2 mngnis carnosis cucullatis extus stipata. An- 
thera extrorsse, adnatse, late ovales, biloculares, longitudinaliter de- 
hiscentes. Ovaria indefinita (15-20), oblongo-subulata, stigmate ses- 
sili dilatato erecto acuto. Drupes dense glomerate, siccae, ovoidese, 
lateraliter compress®. Putamen laeve, fragile. Semen pendulum ; testa 
tenuis ; chalaza magna, basilaris ; rhaphe marginalis conspicua. Albu- 
men oleosum; embryo minutus, in albuminc inclusus, cotylcdonibus 
ovalibiw obtusis divaricatis, rndicula supera. — Frutices glabri i foliis 
integerrimis, infloreacentia axillari cymosa , floribus pallide Jlavis. 

1. H. floribnnda (Wight ex Arn. in Jard. Mag. Zool. Bot. ii. 545). 
Var. a. acuminata ; foliis oblongo-lanceolatis adutis vel longe acu- 
miuatis subtus pallidis. — H. floribunda, Wight t Ic. 1. 1997. H. acumi- 
nata, Wight , Ic. t. 1998, fig. dext. 

Var. 0. ovalifolba ; foliis ovalibus obtusiusculis crassioribus mar- 
giue reflexis subtus lucidis. — H. ovalifolia, Wight) Ic . t . 1998.^. mi. 

Hab. In Zeylani® sylvis, alt. 4-6000 ped., v. Walker / Gardner t 
Wight t ThoaUm /—(a. s.) 
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Ufa* 

Fruteat magnus, ramulii glabria, ad nodos oomprewsis ; partes novelise pilis «tel- 
latu Babfnrfnracee Folia 8-6 poll, longs, J-2^ lata, petiolo f-|-pollican. Cywus 
foKia breviores, 1-8-pdlicarea, pmri- vel pauciflori. Drupa in aicco aoutce, ^-poUi- 
carea, pedioello brevi 8ufiUlt8e. 

Dr. Wight distinguished three species by the inflorescence and shape of the leaves ; 
but these characters appear too variable to be relied on, several specimens now before 
ns being quite intermediate in shape of leaf. The number of flowers is certainly not 
at all to be depended upon. 


VIII. MENISPEBMACEiE. 

Flores abortu unisexuales, plcrumque dioici. Sepala 4-12, plerum- 
que 6 biserialia, rarius 4, rarissime 5 uniserialia, interdum multi- 
serialia, discrcta vel rarissime gamosepala, Best, imbricata, rarissime 
valvata. Pelala 6, serie duplici imbricata, rarius 4 vel nulla, inter- 
dum basi garaopetala (rarissime 5). Stamina petala numcro eequantia 
et iis opposita, vel plura (9-18) rarissimo 3 ; flamenta libera, vel in 
columnam centralem cylindricam aut globosam coalita (in Odontocarya 
biserialia, petalorum numero dupla) ; anther® valde varise, ad apiccm 
filamenti adnat® el tunc extrorse vel lateraliter vel introrse imo trans- 
verse debiscentes, scu circa discum peltatum horizontaliter disposit®, 
sou supra globum irregulariter sitae ; in floribus fonnineis effect® vel 
null®. Ovaria plerumque 3 (petalis extcrioribus opposita), rarius so- 
litaria, interdum 6 vel plura, toro inserta vel gynophoro brevi suffulta, 
uniovulata. Ovula amphitropa, sutura; ventrali peltatim affixa, raris- 
sime anatropa, tegumcnto unico, micropylo supcriore, cbalnza basin 
ovani spectante. Styli terininalcs, subulati vel depressi, interdum 3-5- 
lobi. Carpella drupacea, styli cicatrice terminali vel 9®pius basilari 
notata ; put amen lignosum vel fere osseura, obscure bivalve, per ovarii 
maturationcm in unaquaque fere specie modo divcrso deformatum. 
Semina putaminis cavitati plcrumque valde irregulari conformia, hippo- 
crepice curvata, vel uncinata vel circa processum internum putaminis 
conch®formia, rarissime recta. Testa tenuissime membranacea. Albu- 
men copiosum vel parcum, oleo9ura, ®quabile vel membran® nucleari® 
laminis tenuibus transversis ruminatum, interdum nullum. FJmbryo in 
speciebus exalbuminosis crassus carnosus cotyledonibus amygdalinis, in 
albuminosis centralis vel parum exceutricus ; radicula semper superior 
et ad styli cicatricem spectans, sod in seminibus hippocrepicis fere basi- 
laris, cylindrioa. Cotyledones valde vari®, s®pe foliace® divaricat® et 
in loculis separatis albuminis inclusre, plcrumque normaliter appositae, 
lineari-oblong® vel semicylindric®, radiculam aiametro non superantes, 
in exalbuminosis crass® amygdalin®. — Frutices scandentes vel sarmen- 
tosi , foliis exstipulatis altemis plerumque palminerviis et tape peltatis, 
petiolis basi {et interdum etiam apice) pseudo-articulatis et sapius basi vel 
utrinque incrassatis. Flores inconspicui , plerumque minuti, paniculate 
raeemosi vel cymosi , rarissime in axiUis solitarii. 

As now correctly limited by the exclusion of Lardizabalacea, and of a number of 
genera which were only referred hither because their structure was quite unknown, 
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Memspemacea constitute a very natural Order. The icaadent habit, alternate, a- 
atipulate, paJminerved leaves, petioles dilated and jointed at the base, minute, uni* 
sexual, thalamifloroua dowers, arranged in a ternary order, in at least three and usually 
four rows, and imbricated in cestivatiou, the small scale-like petals, definite stamens, 
definite apocarpous ovaries, solitary araphitropal ovules ana fleshy drupes, charac- 
terize all the typical species, and form a combination of characters which is to be 
met with nowhere else. Of these the alternate exstipnlate leaves, petioles not 
sheathing at the base, minute thalamifloroua flowers, solitary ovules, and peculiar dru- 
paceous fruit, are constant, but all the others are subject to exception. 

The scandent habit is almost universal in the Order, but it is absent in Cocculus 
laurifolius, which is & small, erect (or somewhat sarmontose) tree. 

The jmculiar structure of the petiole so common in Men ispermaccee can only be 
compared to that of a few Euphorfoacecc. The petiole is generally elongated and 
cylindrical, without any marked groove in front, and has the appearance of being 
articulated with the stem, but the leaves are seldom very deciduous. The joint is 
sometimes a little above the base, so that a small projection is left on the branch 
after the leaf falls away. Above the base, and sometimes also near the leaf, the 
petiole is generally thickened, but contracts suddenly. The thickened portion of the 
petiole is often weaker in texture than the remainder, and exhibits a tendency to 
that twisting which is characteristic of the petioles of Clematideee. In most spe- 
cies of Cocculus the petiole is short, not dilated at either extremity, and scarcely 
articulated. 

The leaves of Mcnispcrmacea vary much in shape and texture. The most com- 
mon shape is broad cordate, or nearly round ; they are often peltate, but this mode 
of attachment to the petiole ib frequently present and absent in the same species, 
and occurs at times in young individuals, even when absent in the adult plaut. 
Many, however, have elongated leaves. The palmate arrangement of the nerves is 
not conflued to the peltate and broad cordate-leaved species, those with elongated 
leaves being always tnree-nerved ut the base. The leaves often present a great va- 
riety of form, size, aud texture in the same individual, so that copious suites of spe- 
cimens are necessary for the proper illustration of each species. 

The flowers ore almost always unisexual, hut Mr Miers mentions the occurrence 
of hermaphrodite flowers in Tiliamra and Odoutocarya. In the female flower im- 
perfect stamens are usually present, and in the male moro or less distinct traces of 
the gyuoceium are usually found, except in the tnbe Cissampehdea, and other niouu- 
delphous genera, in which the stumiiml column occupies the centre of the flower. 

The ternary arrangement of the parts of the perianth is of very general occurrence. 
The most remarkable exception is met with in Mr. Miers’ a genus Odonforarya , in 
which he describes the calyx and corolla as forming each a single verticil of five leaves. 
Odontocaryn appears, however, from Mr. Miers’ analysis, to be a genuine Mcuispcr- 
maceous plant, the embryo having the laterally divaricating cotyledons of the tnbe 
Tinosporea. In a part of the Gissampehdeee the segments of the perianth are ar- 
ranged in a binary (or more rarely quaternary) order, aud in the same tribe they are 
not unfrequently combined into a gamopetalous calyx aud corolla. The solitary sepal 
of Cissampelos (usually called petal) in the axil of the bract is evidently formed of 
two qombined sepals. 

The number of verticils of the perianth is normally four, and thpy are usually 
sufficiently distinguishable into calyx and corolla, the latter being much the smallest, 
so that the petals were often described by the older botanists as nectaries or scales. 
Occasionally the petals are reduced to a single verticil of three, or entirely sup- 
pressed ; sometimes also the sepals are increased by the addition of one or more 
verticils, or of a number of irregularly imbricated bracts. In Coscinium the petals 
are larger than the sepals. 

The imbricated aestivation of the perianth is not without exception, as in Tiliacora 
and several Limacue the inner sepals are valvate. This has been pointed out in 
Tiliacora by Mr. Miers, and in Limacia by Dr. Asa Gray. Toe petals of Coscinium 
ore In like manner very slightly imbricated. 
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The stamens are normally free and definite, one being placed opposite each petal, 
so that they form two verticils. In Umacia itiandra they ore reduced to three ; in 
another species of the some genua their number is nine ; and in Menispermum and 
CaJycocarpum they arc indefinite, In Pycnarrheua, Ohamantkera^ and A but a (of 
Poppig) the filaments arc partially monadelphous \ and in Parabtctta, Aapidocary« f 
and the whole of the tribe Cueantpe/idete, they are combined iuto a central column, 
bearing on its apex a flat peltate disc, antheriferoas round the margin. In Ana- 
mirta the structure is still more complex, the anthora being united iuto a globose 
mass. 

The ovaries are sometimes seated directly on the torus, but not unfivqueully they 
are supported by a distinct gynopbore, which becomes very conspicuous as the fruit 
advances to maturity. Their number is usually three , hut in the tribe Cissampcli- 
dea> they are always solitary, and in Cocculus ovahfolms and Coscinium there arc 
generally six. In Tiliacora they oic indefinite iu number. 

The ovary of MenUpcrmacctP is generally oval or oblong, straight on the ventral 
suture, and rounded on the back, with a terminal style. The ovules are solitary and 
peltate, and inserted at or below the middle of the ventral suture, with the micro* 
pyle invariably superior, and the chaluza at the broad end of the ovule, which is 
nearest the base of the ovary. In A&p*docarya, and au undetermined species nearly 
allied to it, iu which the seed is pendulous and nnatrojams, tho ovule is probably at- 
tached near the apex of the ovaiy ; but nevertheless the micropyle and foramen have 
tho same position as iu the lest of the Order. 

During the ripening of the fruit great changes take place in tho structure of the 
ovary. The dorsum grows mure rapidly than the ventral part, so that the style or 
its cicatrix, which is terminal in the ovary, is in the ripe fruit more or less lateral, 
and in a large part of the Ordir is situated close to the base of the carpel. While 
this irregular development of the panel es of the ovary is preceding, the inner wall 
gradually hardens iuto amoic or less w'oody jmtainen, soini times very thick and 
almost bony, ut other tunes thin auil brittle, mid variously tubeieuluted. At the 
same time the podospertn lengthens as the liilum of the soed is rained by the in- 
creasing curvature of the walls of the oiary further and fuithtr from the base of the 
fruit, while the putuiucn, which thus becomes as it were doubled upon itself, in- 
vests it with a bony sheath, which lain s a great divusity of form in dillcrent parts of 
the Order. 

Mr. Griffith* has thrown out a conjecture that the woody or bony portion of 
the fruit is not putameu, but testa. This view receives some support from the fact 
that only one very delicate coat can be detected on the seed, and from the peculiar 
mode in which the bony coat adapts itself to tin* shape of the seed, but it is not 
home out by a study of the development of the ovule, which wc have been able to 
trace so satisfactorily as to ascertain beyond a doubt that this coat belongs to the 
ovary, and not to tho ovule. 

The form of the embryo is very different iu different tribes of the Order. Except 
in Aspidocatya it is always more or less curved; and iu the grrattr wait of the 
Order, where the style-sear is hituated near the base of the fruit, the radicle, which 
always points towards it, is brought almost into contact with the base of the fiuit 
and the cbnlazul extremity of the mod. Iu the division lit fetvt luiea- the cotyledons 
are folioceous aud very thin, and (usually laterull) ) divaricali d, so as to occupy dis- 
tinct cavities in the albumen. The seed is therefore broad, and, but for the peculiar 
inode of growth of the putamen, would be quite flat, as it is iu the genus Aspido- 
carya. This, however, causes it to assume a globular shape , but it is hollow within, 
and moulds itself on an internal process of the putamen, which Mr. Micrg has 
called condyle. + In the remainder of the Order the narrow, strap-shaped or heim- 


* Itinerary Notes, p. 165. 

f We have not adopted this term, partly because it does not represent an organ 
or structure analogous to that so called iu osteology, and partly because we hesitate 
to apply specific terms to modifications of structure which arc confined to small 
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spheric*) cotyledon* have the ordinary position. The soed has therefore an elon- 
gated cylindrical shape, and is carved like a horse-shoe or siphon, the hilum occu- 
pying the bottom of the concavity. The putamen then forms a bony sheath, which 
closely invests the seed ; but the eoncavity of the horse-shoe, along which the nutri- 
tive vessels ran from the base of the fruit, is filled up by one or more bony plates, 
variously perforated, and sometimes enclosing empty spaces. 

Hie albumen of Menispermacea varies as much as the for & of the embryo. It is 
generally only present in small quantity, and in the tribe Pachygonece it is entirely 
wanting;. Most commonly it is fleshy and homogeneous ; but in several genera not 
otherwise very closely allied, namely in Tinospora, Abuta, and Tiliacora, it is very 
oily, and ruminated by mcaus of transverse membranous plates. In Jnamiria it 
contains small granular masses of a different texture from the greater portion ; and 
finally, in Qosciruum it is irregularly ruminated by cellular plates springing from the 
hilnra, the nature of which has not been accurately determined. 

The dose relationship of Menispermacea to the great class of Apocarpous Thala - 
mijlorat in which they arc generally placed, may be considered well established ; as 
the ingenious arguments by which Dr. Lindlcy attempts to maintain his opinion that 
they ore more nearly related to apetnlous orders have becu well answered by M. 
Decaisne ; who has shown, ns we think, successfully, that neither the structure of the 
wood (to which we shall advert more particularly further on) nor the unisexual flowers, 
arc to be relied on as indications of affinity. 

To all the Orders of this great class, Memspermacea present more or less affinity 
by means of aberrant species, though the typical forms collectively possess such a 
peculiar habit as to make them a very natural family. With Anonaeea they are con- 
nected by means of the genera with ruminated albumen ; with MynsHvacea through 
Gosrinmm , with Lardtzahalacece and Berbcridecr through Bvrasaui ; to Jlanuncu- 
tacea they nrc only allied through Berherulca, and to Maytrohacca through Schi- 
zavdrarea. J)t l lent area are the most distant, lying at the opposite extremity of 
the class, so ns to form a passage to a very different scries of Orders. 

Mnnspet'macea agree with Berbcridea in the structure and number of the partB 
of the perianth, in the usually definite stameus, in the solitary ovarium of Cissant- 
pe/idea, and in Die comparatively large embryo, differing, however, in many impor- 
tant points. 

*Yom Lardizttbalacea, which they approach very closely in the number of parts and 
in the dioecious flowers, Menispermaeur are readily distinguished by their solitary 
ovules. The rcmarknhlo position of the indefinite ovules of all the genera of Lar- 
dirahalacea except Deca/snra, the nuatropous seeds, and the minntc embryo, are 
other important distinctions. 'Hie compound leaves of I*irdizabafacp<r exist in 
Jiurasaia, which was by Decaisne doubtfully referred to that Order, but which Mr. 
Miors places in Menispei w«mr. Its structure appears to ns to he quite interme- 
diate between the two , hut though the anntropous ovules arc anomalous in Menisper- 
macra, the seed lias, according to Tliouars, the divaricating cotyledons of the tribe, 
Tinosporea . The genu* Lardizabala has amphitropous seeds, excavated on one side, 
so ns to resemble those of Ttnospora, but their minute embryo is not Menispermcons. 

Anonacete, which in general are so very distinct in habit and characters, are yet 
immediately connected with Mon sperm area by those genera which have definite 
stamens, as well as by the remarkable occurrence of ruminated albumen in several 
genera of Menispet maeea. The abnormal genus Pycnarrhena approaches in habit 
to such aberrant Anonacea as Stelerkocarpus and Guaiieria pallida. 

Schtzandracea form the link which connects Menispermacea with MagnoHacea ; 
but the relationship is not very near, except by means of Babia, whiah is very closely 
allied to both Orders ; and by the amphitropous ovules of both. 

Notwithstanding the close relationship which is now fully established as existing 

Natural Orders, and arc uot of universal occurrence iu th«pn. Mr. Micro’ condyle 
we shall call processus tntemus putaminis, and we shall designate it as candy Itformis, 
when (as in Tiliacora) it resembles a condyle in form. 
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between Mmupmnaeea and the Orders just mentioned, it cannot be denied that the 
large aise of the embryo, and the small quantity of albumen, are very abnormal in 
the class to which they belong, and indicate that their true position is at one extre- 
mity of this class, and that, as in the case ot Eilleniace#, they form a passage from 
it to another part of the vegetable kingdom. In fact, we think that the relationship 
of Menitpermacea to the Malval alliance, in which we include Euphorbiace#, is un- 
mistakable. A. St. Hilaire has already indicated the resemblance in the andropcium 
to Phgllanthvs, and indicated the connection which is established between Meni- 
tpermacea and Malvaceae by means of Euphorbia cere , and De Candolle has noticed 
an approach in the same parts to Stercuhacea. 

The relationship which exists between Menispermacea and Euphorbiace# appears 
to ns to be too close to be merely regarded os one of analogy. Wc do not attach 
much weight to the unisexuality of both Orders, nor can wc adduce the scandent 
habit of PluTccnetia, JDalechampta , Pteroenccus, Tragia , and other Euphorbiace#, as 
a very important resemblance. The peltate loaves of species of Mafjpa, Jatropha , 
and many other Euphorbiace#, and the pseudo- articulation of the leaves of Oicra, 
(Jonceveiba, Cleidton, and others, may also l>o regarded ns distant resemblances, it 
is the close agreement iu structure both of the male and female flowers of many of tho 
triinerous genera of Euphoria ace# to those of "Menispermaeea which wc are disposed 
to regard as important. The stamens of Euphorbiace# are so often identical with those 
of Memspermaee#, that it is needle** to enumerate instances, w huh occur as well 
among the genera with free stamens as among those in which the stau mm arc united 
into a ccutral column. The ovaries of the two Orders, again, nre in many instances 
undistingiiishablc, except by their being united in the one and free iu the other; and 
the mode of division of the styles of Euphorbia??# is repented in some genera of 
Men isperm a ce# . If to this we add Ihe Kuphorbiaeeons male flower of Mr. Mil l’s’ 
genus Odontocarya , the peltate ovules of G/oehidiou and allied genera, the loculi- 
cidal dehiaccuee of tlu* putamen, which is always more or kss evidently present in 
Men isperm ace#, the frequently curved embryo of Euphoria ace#, and the peculiar 
structure of the cocci of Ehyllanthus , as figuied by Jussieu, with cavities like those 
so characteristic of Menispermace #, we have a series of resemblances which cannot 
be neglected. 

In the structure of their stems Menispermace# almost invariably depart from the 
ordinary type of exogenous vegetation, and there are few or no natural orders of 
Dicotyledonous plants of equal number of specicB in which this departure is so great 
and so uniform 

The greatest differences of opinion have existed amongst botanists as to the value 
of the characters derived from a study of the vegetative organs, and esj»eciully the 
axis of Exogens, in a systematic and physiological point of view ; tlu* more theoretical 
observers have predicted far too much from the inquiry, the purely systematical have 
too ofteu neglected it. Those who have combined a sufficiently extensive knowledge 
of systematic and physiological botany have for il.t most purl considered the struc- 
ture of tho wood to he of very subordinate value- we ourselves adopt tins view, 
from the writings of Drown, Adrien dc Jussieu, and Decai sue, with whose observa- 
tions our experience eutircly coincides , and we would (with Dee.iisiie) recommend a 
careful study of Mem sperm a ee#, and a comparison of the woods of the diflerent genera 
oue with another, ami with other plants, as strongly corroborative of this opinion. 
In a systematic point of view, however, the wood ofteu becomes a safe guide to the 
affinities of a plant when the organs of vegetation and reproduction are arrested in 
development, or defeat our attempts at analysis , on the other hand, in a physiological 
point of view, the structure of the common axis rather tends to confound our pre- 
conceived ideas of the nceessnry adaptation of structures to particular functions, and 
of these functions being indicated by structure. Without presuming to say that 
no lelation exists between the habit of plants and their wood, or their wood and 
floral organs, we may affirm that wc lm\c never been able to detect any, though we 
huve studied the subject iu (he forests of the moat favourable localities. Oue broad 
fact has indeed bccu generally rccoguucd, that most climbing plants have abnormal 
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woods, but there are few natural orders of any extent amongst which acandent genera 
are not to be found ; these have often no farther relation to one another than their 
acandent habit, and the woods of nearly -allied species often differ essentially ; add to 
these, the fact that the wood of erect Ex open 8 sometimes presents as great anomalies 
as that of scondent ones, and even in some cases imitates the latter, and the value of 
the fact in its broadest aspect is considerably diminished, 

Menitpermacete exhibit very unequally, but always more or less, certain features 
common to most scandent plants; as, a spongy stem, abundance of cellular tissue, 
and of sclerogcu cells in it, laxity of pleurenchyma, irregular development of woody 
bundles aud liber, absence of rings of annual increase, wood often wholly composed 
of dotted, scalariform, or pitted vessels, always accompanied by many of very large 
diameter, and lastly, great anomalies in the structure of the pith. 

Such characters arc more or less common to the allies of Menispermacea, as Kad- 
suracece, Jnonacea , and Clematidea aud also to plants having no direct affinity with 
these or ivith one another, as Phylocrenea , Nepenthe w®, Chforanthacerr, Malpighiaceas, 
some »S 'antalacea, Balanophorca , Piper ace<e, Combretaceas, Verbenacea, Vttis, etc., 
and some scandent Leyuminomr and Composites. Amongst all these tho only re- 
cognizable relation between function and structure is, perhaps, the fact that the lax 
tissues anil abundance of large air-vessels in the wood, ensure a free circulation of 
fluids aud gases through vessels which, by reason of the many convolutions and 
contortions to which they arc subjected, an* peculiarly exposed to constriction. 

The prevalence of these peculiarities in Menispcrnis suggests three subjects of in- 
quiry: — 1. Do they indicate a high or low position of Memspermacrtp, amongst 
Exogens P 2. Do they indicate a transition to EndogeusP 3. Do they betray any 
affinity with other natural orders placed at a distauee in our systems? 

1. At the outset of tho first of these questions, we are met by the inquiry, what 
constitutes perfection and imperfection in wood structure, and indeed in the Vegetable 
Kingdom generally P Under the notes that are appended to Jtaitunculacea , ) will bo 
found some on comparative complexity in the floral organs, which are' applicable to 
Mm 'ispermacerr, and which argue their belonging to a low typo. But, by a parity of 
reasoning, the same arguments applied to the wood of this Order may by some be as- 
sumed to indicate a highly developed type. In illustration of this, we may remark that 
there is much more complexity in the construction of n three >cars old stem of 
Cosct/tturn, than in Magnolia , or most other Evogcns of the satnc age, for whereas 
there is in most ordinary Evogcns an annual repetition of parenchyma mid pleurcii- 
chviiLH, with few large vessels, but without change m relative position, aud with little 
variation in the structure ol* tho component parts of each year’s growth, we have m 
Meuispertnacefr many structurally different forms of cellular and vascular tissue an- 
uually developed in the stem, hi sides liber-bundles, and further, in some, a double 
system ot Exogenous bundles of wood and of liber is developed, wholly indepen- 
dently of those first deposited. 

It may be argued, that the great prevalence of parenchyma, and constant irregula- 
rities in the development of the various vascular tissues, denote imperfection, when 
it will be answered, that during several years the growth ot Menispermace<e is alway*. 
uormally Exogenous, that the simplest theoretical plan upon which this could he con- 
tinued would be by the annual rendition of the same, and that a deviation from this 
type and arrangement implies a modification of structure for another and higher 
function ; in short, that, m the veget iblc as in the auinial kingdom, specialization 
and complexity of organs for the pcrlomiance of special functions implies relative 
elevation iu Ihe scale. It is true that we may not be able to recognize the func- 
tion, but iu this, as in all similur cases, wo must assume that when a structure is 
felly developed, it implies tho existence of a function in either a latent or active 
condition. 

Decaisne, in his admirable essay on Lardizabaleie, has thrown great light upon 
the structure of Munispcrmeous wood, aud treated the wide subject, in its many 
bearings, iu a most masterly mauucr ; he Indeed was the first to show the relations 
between the ages of the particular organs and some of the abnormal characters 
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they present ; end the mere feet of there being in some cases definite periods for the 
formation and suppression of the liber, indicates the existence of functions that will 
one 6ay find expression as natural laws In pursuance of Decaisne’s investigations, 
We would recommend the study of the anatomy of the internodes of various parts of 
the stem, in relation to the development of flower-buds and leaf-buds on the parts 
above them. 

The absence of annual rings of growth in wood many years old, indicates a more 
general vitality in the stem, or, at least, a less definite boundary between the living 
and dead wood j in other words, a mare generally diffused activity of the stem seems 
necessary to the life of the plant thau is usual amongst Exogens, whose inner layers 
of wood ore virtually inactive. The very frequently woody nature of the pith-cells, 
which form long cylindrical rigid tubes with blunt square ends, placed above one 
another, would also appear to be an adaptation of that part to some modification of 
its usual functions ; but for what special design, we have no idea. 

2. The question whether the structure of Momsperms approaches that of Endogens, 
has been well answered by Decaisne in the negative ; but as there are still two opi- 
nions on the subject, we shall view this point in another light from that excellent 
author. If the Endogenous stem is regarded ns an imperfect development of the 
Exogenous, and if (as is perhaps the general opinion) nu annual addition to a once- 
formed deposit of plcureuehyma and parenchyma, etc., be considered typical of the 
highest-developed Exogenous stem, then Menisporins may, inasmuch as they depart 
from these characteristics, be considered to tend towards Endogens; but if, on the 
other baud, the Endogenous stem bo considered ns constructed upon a totally diffe- 
rent typo from the Exogenous, and that the terms high und low are not applicable to 
them in any but general terms, we lose sight of any transition being indicated by 
Menisporins from the Exogenous to the Endogenous type , for whereas they offer 
all the peculiarities of the Exogen as contradistinguished from the Endogon, they 
shore none of the distinguishing characters of the latter, 'flic more resemblance 
of n transverse section of n Menispermeous stem, with several rather irregularly de- 
posited zoiics of wood, to an Endogcn, argues nothing, for Hie structure of the bundles 
thus compared is totally dissimilar, no less than their relations to one another, ami 
whatever casual resemblance transverse sections show in these eases (ami upon which 
so much stress is laid), a vcitieal section annuls. 

Hie fundamental facts, that the vascular system of McuisporniA is double, that each 
in many cases, and one m all, increases annually, that the wood-bundles are sepa- 
rated by continuous narrow medullary rays, nnd that on a vortical section the wood- 
zones arc all seen traversing the stem m straight lines, and always parallel to one 
another, are entirely opposed to the view which would consider the Menispermeous 
stem as showing an approach to that typical of Endogens. 

8. The Exogenous Orders to which Menisperms uiay be supposed to betray an 
affinity in the structure of their stems are mentioned above, but identity of structure 
is hardly to be found between Mt’niicprnnacw aud any of them. The greatest resem- 
blance exists perhaps iu ftlyzodvndron , an erect-growing Santulaccous plant, ami the 
horizontal rhizomes of some *Ba/<inoj)/rotr<r, but upon these it would 1 m* superfluous 
to dwell. Much stress has been laid upon the resemblance to Arhtolochia, aud 
Decaisne lias exposed the mistaken views upon which this wus founded, showing, in 
the first place, that Ibis is ueither constant nor of importance, and m the second, 
that the genus Arutolochia presents as many variations from a common tyjH* uh 
Menizpermacca do, aud that these deviations ore neither common to both Orders 
nor analogous in each. 

In the present stale of our knowledge, we cannot do better than quote Deoaisue's 
remarks, that “ no special value can be attached to characters drawn from the organa 
of nutrition,” and that “all observations tend to prove (as Alirbel has already said) 
that the anatomical structure of wood offers uo sure guide to affinity.” 

We have still a fevj words to add ujmjii the individual j>eouliariUes of Menispermeous 
woods. With regard to auy agreement iu wood structure amongst themselves, which 
the plants of this Order show, it is very vague ; closely allied genera have often very 
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similar woods, but so have more distantly allied ones, as Ldmaoia and Paehygome, 
Omcimvm end Anamirta ; and closely allied genera hare occasionally very different 
wood, as Tvnospon % and Pardbana. In short, the deviations from a common type 
presented by the various species of Menispermacea are, perhaps, greater of tneir 
kind than the deviation of the wood of the whole Order is from that of other-Exo- 
geus, 

Decaisne sums up these peculiarities with great neatness and precision, and with 
so true an appreciation of (heir value, that, slender as were his resources compared 
with ours, we have but few alterations to suggest ; aud these we shall accordingly 
append to the three heads under which he classes the peculiarities of the wood of 
the Order. 

I. " Menispennacea differ from other Dicotylcdones by the last annual deposit of 
“ wood not being separated from that of the former year by those large vessels which, 
“in other Exogens, indicate the annual increase; by each wood-bundle remaining 
" undivided j and by the liber, onoe formed, not being added to.” 

To the above general rule we find partial exceptions in Ttnospora aud others, 
which have indications of annual growth in the wood, and in Cosctnium, where there 
are manifest signs of increment in those of the liber. The liber of several species 
increases annually, as in Pycnarrhena, Aspidocarya , Limacia, Tinospora, and others. 
The wood-wedges become partially divided (us in Anstulochia ) in Tinospora, or 
rather two continuous wedges become confluent. 

II. “The wood-bundles of Menispermacea cannot be compared with those of Mo- 
“ nocotyledoncs, because they increase annually, are disposed in regular symmetrical 
“ circles round a defined pith, and because the liber does not form an integral part of 
“ each bundle.” 

In this view we entirely concur, adding that neither do the bundles of wood follow 
the same course or development as in Monocotyledones. The liber does, however, 
appear in some species of Limacia to bo an integral part of the wood. The great 
frequency of a portion of the pith being formed of woody tissue, consisting of long 
cells with truucate ends, and passing insensibly into ordinary medullaiy tissue, is a 
well-mRrked peculiarity of Memspermacetr. 

III. “In some speeies ( Cusampelos Tareira and Cocculus laurifoUus), after the 
“ first-formed wood-wedges have continued to increase for several years, other wood- 
“ wedges, altogether similar to these, only without spiral vessels and liber, are depo- 
“ sited in a zone exterior to them, which operation being repeated, the stem finally 
“appears to he made up of concentric circles of wood- wedges *, mid further, the 
“liber, which is only found in tho first-formed wood-zone, is placed much nearer the 
“centre than the circumference of the stem, and hence not in the bark.” 

This account is perfectly accurate, and describes a stiucturc which is very frequent, 
and perhaps general, in the Order, aud constitutes a remarkable deviation from the 
ordmaiy Exogenous typo. Each zone is of several years’ growth, and possibly the 
outermost is not tho only one which receives additions. 

The number of fqieeies of Menispermuccip is probably about 150, or at most 200. 
They are generally widely diffused, and are with few exceptions confined to tropical 
and very hot subtropical countries. One mbabits Canada, and one Eastern Siberia, 
and a few aro found iu the United States, China, and Japan. In Europe they 
are unknown, as well as in New Zealand, Tasmania, aud temperate South America. 
Several species extend iu Australia almost to the south coast, and they occur in all 
parts of Africa from tho Mediterranean to the Cape of Good Hope. 

Like Anonaceie , they arc most abundant iu perennially humid climates, and they 
occur in about equal numbers iu Malabar, Ceylon, Malaya, Khasia, and Java. LesB 
than a third of the Ceylon species are common to that island aud Malaya ; but this 
proportion being much larger than that which is found to exist in Anonacea , indi- 
cates that tho species of Mctuspermacem arc much more widely diffused. Khasia 
lias rnauy species common to it and Malaya; hut many have their southern limit in 
Khasia, and urc found also in Sikkim and throughout the Eastern Himalaya, and 
probably extend theuce into tho mountainous parts of West China. A few speeies 
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extend west along the lower and onto* Himalaya, bat only one (which it also a Ja- 
panese Species) is found in the middle and western parts of that chain, without ex- 
tending to the eastward. In the mountains they are confined to the subtropical 
and lower part of the temperate region, never rising above 7000 foot. On the 
whole, Menispermacca are less intolerant of dryness than Anonacea , several spedes 
inhabiting the most arid parts of Hindostan, and even the Panjab and Sindh, whence 
they stretch across the hot belt of Southern Asia, through Arabia and Egypt, to 
Senegal. 

The genera and species of Menispermacra were left in a very unsatisfactory state 
by Dc Caudolle, who, possessing no materials from which to study the Older in 
detail, and finding it impossible to reconcile with one another the chaotic descrip- 
tions of previous authors, was obliged to content himself with reproducing them ns he 
found them, at the same time urgently recommending the study of ihe Order to tro- 
pical botanists. Considerable light was thrown on the structure of the fruit in a 
paper by Mr. Colebrooke, published in the ‘Transactions of the Linnean Society* in 
1822 ; but, his knowledge of the Order being confined to the species indigenous in 
Bengal, or cultivated in the Calcutta Botanic Gardens, he contented himself by esta- 
blishing several uew genera, all of which have been found sound. 

for a long time little further progress was made in the study of the Order, though 
isolated observations were contributed by A. St. Hilaire, Blume, A. Richard, and 
others. In the * Bijdragen/ Blnine instituted the genus Clypea, which was afterwards 
discovered to be identical with Sitphama of Loureiro. The first important step in 
advance was made by Wight and Arnott, who in 1832 divided tho Indian species 
of the genus Coccutus into scctious according to the nature of the embryo, and thus 
laid the foundation for tho more complete study of the Order by Miers, who bos 
devoted much time and labour to the investigation of this very difficult family, and, by 
making careful analyses of the flowers and fruit of all the species to which he could 
obtain access, has acquired a very complete knowledge of their structure, and has 
therefore been able to impart a degree of precision to the ordinal characters and 
those of the main groups, which they did not before possess. 

It is much to be regretted that Mr. Miers lias not made public liis complete mo- 
nograph of the Order, for which such ample materials are in his possession, but has 
confined himself to publishing a very concise sketch of hm views m Taylor’s ‘Annals/ 
and m Lindlcy’s ‘ Vegetable Kingdom ’ We have thus been compelled to follow out 
for ourselves the details of structure of the Indian species, guided, of course, by the 
generally accurate indications contained m Mr. Miers’ papers, and by tho brief dia- 
gnoses there to be found. It will be seen that the result of this study has been the 
adoption of most of the great groups and subdivisions proposed by Mr. Miers. We 
hove, however, arrived at different conclusions regarding the limits of genera, the 
number of which we think Mr. Miers has unnecessarily augmented, by placing too 
great reliauce upon characters derived from the shape and number of the petals and 
stamens, and slight modifications of the putaiuen. Where his genera are founded 
upon characters derived from the seed, it will be seen that wo have invariably adopted 
them. 

Mr. Miers* views ns to the limits of species can only be gathered from the notes 
and remarks appended to his paper in Taylor’s ‘ Annals,’ already referred to, the ex- 
treme brevity of which often makes his meaning doubtful. In several cases, how- 
ever, to which we shall refer more particularly under their respective genera, we are 
satisfied that he regards as distinct, forms w hich arc either certainly not so, or are 
so imperfectly known that their distinctness cannot he confidently asserted. In such 
cases we have not hesitated to dissent from his views, as we are deeply impressed 
with the importance of avoiding the addition of imperfectly-defined species to our 
lists. 

(Jocculus palmatus, Wall. Cat 4953 ! (. Jaleorhiza , Miers), from the east coast of 
Africa, and Cocculvs \cjragynus, Wall. Cat. 49C8! ( Coccutus ovalifolius, DC.), from 
China, are not natives of British India. Coccutus flan cam, Wad. Cat. 4976, is a 
species of Anisophyttum ( Teiracrypta , Gardner). Mr. Miers’ genus Antitaxis, of 
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which the male flower only is known! with two sepals, two petals, and four stamens, 
is a doubtful Meniapermaceous plant ; a specimen without flowers, which we have 
examined in the Benthamian Herbarium, having quite os much the appearance of 
Euphorbiacea. Several new species of Menispermacea, in addition to those described 
for the first time in the following pages, exist in onr own collections, hat in a state 
too imperfect to enable ns to characterize them, some being without flowers, and 
others consisting of flowering panicles of one sex without leaves. 

CONSPECTUS TRIBUUM. 

a. Semina albuminosa. 

a. Cotyledones divaricate (ITrteroclinea, Miers), 

Cotyledones patentim divaricat® ... I. CosciNiEdU. 
Cotyledones lateraliter divaricat® . . U. Tinospore.®. 

b. Cotyledones appositae. 

Ovaria 8 vel plura III. Coocule®. 

Ovaria solitaria IV. Cissampelide®. 

b. Semina exalbuminosa V. Pachygone®. 

conspectus gene hum. 

I. Coscinie® 1. Ooscinium. 

U, TlNOSPORE®. 

a> Stamina 6, monadelpha ; anther® circa dis- 
cura peltatum horizontales. 

Putamen unrice planum 2. Asjridocctrya 

Putamcn antice cxcavatum . . . . 8. Parab&ua. 

B. Stamina 6, libera 4. Tmospora . 

c. Stamina numerosa monadelpha ; anther® in 

globum coalit® 5. Anamirta. 

III. COOCULE®. 

a. Albumen ruminatum ; ovaria indefinita . 6. Tiliacora. 

b. Albumen homogeneum ; ovaria 8-0. 

a . Putaminis cavitates latcralcs, intern®, la- 
mina ossea tect® 7. Limacia 

b. Putaminis cavitates latcralcs, extern®, 
mid®. 

Stylus simplex 8. (hr cuius. 

Stylus bipartilus 0. Perkampylrs. 

IV. ClSSAMPELIDE®. 

FI. masc., sepala libera; fl. fbem., sepala 8 . 10. Stephania. 

FI. masc., sepala libera ; fl. form., sepalum 1 . 11. Cmampelos. 

Fl. masc., sepala coalita; fl. foim., scpnla 2 , 12. Oyclea. 

V. Pachygone®. 

Petala 6 '..13. Pachygone, 

J'ctala 0 14. Fibrawrea , 

Genera dubi® tribus, fructu ignoto. 

Stamina 6, libera IIP. Tinomiscium. 

Stamina ad medium monadelpha . . 10. Pycnarrhtna . 
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Tribus 1 . Coscinik*:. 

Petala sepnlis 'majors, parum imbricate, Albumen irregulariter rumi- 
nation. Radicula supera, a hilo remote. Cotyledons magnae, patentim 
divaricate. 


1. COSCINIUM, Colebrooke. 

Perciria, Lindl. 

Sepala 6, rotundata, bractea 1 conformi stipata. Petala 8, sepalia 
mqjora, patcntia, cliiptica, sestivationc parum imbricata. Mas. Sta- 
mina C, exieriora (pctalis altema) libera, interiors ad medium monn- 
delpha. Filanienta cylindrica ; anther a adnata?, ovnles, exteriores uui- 
loculares, interiorcs ilidyma? bilocularcs. Fodm. Stamina 6 , abortiva. 
Ovaria 3-6, suhglobosa, stylis subulntis reflexis. Drupes globosce, 
enrnosae. Putameu crassum, osseurn, intus proeessum globosum et 
spongiosum continens ; pediccllo osseo basi putaminis inserto. Semen 
externe visum subglobosum, intus caviun et circa proeessum condyli- 
formcm convolutum. Testa tenuis, leevis. Albumen oleosnm, carnosum, 
bine (quo latere hilum spcctat) plicis podospermii vel membrane exte- 
rioris seminis rumiuatum. Embryo fore rectus; radicula parva cylin- 
drica supera, apieem drupro speetaii9. Cotyledones temiissimm, rotim- 
datffi, margine irregularcs, divaricate?, undulatra, secundum Gcertner 
foraminibus crcbris perforata?, vel fide Miers profunde sinuato-laci • 
niatse. — Frutices alle scandentc% petiolis cylindricis basi et apicc ittcras- 
satis t foliis amplis palminerviis, junioribus saltern peltatis , floribus in ca- 
pitula globosa dense congest is. 

The genus CosctuiuM differs so much bom the rest of tko Order in the compa- 
ratively large Bizc of itn jictuls, mid in the structure of the seed, as to deserve to 
be distinguished as a separate tribe The radicle, if Girrtner’s plate may he relied 
on, is at the geometrical apex of the seed, and Hie cotyledons, which arc nearly cir- 
cular, expand widely, aud descend one on each side of the internal process of the 
putameu, which occupies the hollo vs iu the middle of the seed. 

The structure of the drupe of Coscimum is unfortunately as yet so imperfectly 
understood, that we cannot express ourselves decidedly regarding it. The nutri- 
ent vessels pass into the seed through two canals, the external apcrtuics of which 
arc couspieuous on the putameu, one on each side of the hilum Gtertner repre- 
sents and describes the woody process which rises from the hilum as forming an 
integral portion of the seed, and ns being gradually broken up into plates, which 
penetrate into the substance of the albumen Mr. Miers, on tho olher hand, thinks 
that the condyloid process is quite distinct from the membrane which lines it, and 
which gives off the plates by w'hich the albumen is ruminated. The latter structure 
is undoubtedly more analogous to that of the vest of the Order ; but it appears to ns 
that the view of Gtertner is more in accordance with the specimens we have examined, 
of which, however, one only was in a good state, all the others being decayed. The 
putaraen is very thick and hard, and is composed of columnar fibres, extending through 
its whole thickness, like those of the middle coot of the seed of the nutmeg. In- 
deed, if tho analogy of structure to other Menisyermacccr, especially in the tubular 
canals which penetrate through the putameu, were not quite opposed to such a view, 
we should be inclined to suggest the possibility of the woody coat of ('omnium being 
an integnment of the seed, aud its internal process analogous to the plates (gradually 
branching from the chaiaza) by which the albumen of nutmegs is ruminated. 

2 A 
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Mr. Miers is inclined to think that Gsertner it mistaken in representing the coty- 
ledons as perforated with holes, and that they are rather lacerated at the margins. 
They lie very near the surface of the albumen, and are not flat, bat are irregularly 
folded over undulating tubercles, produced by the rominating plates which project 
from the oondyle, and are so thin as to be with difficulty detached from the albumen 
without injury. This may have led Gicrtncr into error ; but the point is still doubt- 
ful, Mr. Miers* materials, like our own, having been very scanty. 

The nuts of Coscinium which we have seen were all deprived of the sarcocarp, so 
that the position of the style and the insertion of the fruit could not be determined. 

The species of Cbscinium arc entirely Indian. The wood, which has a deep yellow 
colour, affords an indifferent yellow dye, and is esteemed as a drug by the natives of 
Ceylon, hut does not appear to be active iu its qualities. A few years ago it was 
imported into England in some quantity, on the supposition that it would answer 
as a substitute for the Calumba root ( Jateorhim palmetto , Miers), but the specula- 
tion was unsuccessful. 

The wood of Cosnntum may be thus described : — A several years old portion of 
stem is rather cellular and spongy, furrowed externally, and inch in diameter. 
Pith broad, half diameter of stem, central part of large, loose, hexagonal tissue, to- 
wards the exterior gradually becoming smaller, longer and denser, and finally passing 
into a woody tissue of vertically elongated cells, with truncated apices. Wood-wedge » 
small, very numerous, 40-70, closely placed, of dotted pleurcnchyma, and large hexa- 
gonal scaiariform vessels, and occasionally spiral vessels towards the pith. Liber- 
bundles very much radially olongated, annually increasing, and with obscure traces of 
annual rings distant from one another. Bark tolerably thick, of small cellular tissues, 
with a continuous very narrow zone of slender liber-tubes a short way from the cir- 
cumference. 

1. C. fenestratmn (Colebrooke in Linn. Tr. xiii. 65) ; foliis fere 
rotundntis bnsi cordatis vel subtnmcatis sutrtus flavido-tomentosis, pe- 
tiolis (nisi in planlis junioribus) vix peltatis, capitulis in axillis umbel- 
intis. — Miers in Hook. Bot. Mag. t. 4658, el in Pharm. Journ. xii. 186. 
— C. Wallichianura at C. Wightianum, Miers in Taylor's Annals , ser. 2. 
vii. 37. Menisperraum fencstratnm, Geertn. Fr . i. 23 9. t. 46./. 6 ; J)C. 
Syst. i. 641, Prod. i. 103 ; Ttoxh. FI. Ind. iii. 809. Cocculus Blurnca- 
nus, Wall. Cat. 4971 partim / Pcrcirin medica, Lindl. FI. Med. p. 370. 

Hat*. In Zcylania ! in Peninsula (loco non indicato), Wight! Pe- 
nang? Wall.! — (v. s.) 

Fmicf altc scandcns. Famuli juniores dense incano-tomcntosi, orassiores glabri- 
usculi, eleganter striatuli. Folia ampla, basi subcordnta, 7-9-ncwia, coriaeea, supra 
glubra, aubtus incana, venulis erebris reticulata, 5-7 poll, longa ct fere irquilata, ju- 
niora oblongo-deltoidea, acuminata, pcltata. Petioli 3-5-polhcarcs, incani, basi torti 
ct dilataii. Capitufa florum pcdicello pollicari suffulta, diaraetro £-§-pollicaria, in 
axillis vel ad axillns foliornm dolapsorum fasciculate. Flores subsessilcs, viridcs, fulvo- 
tomeutosi. Petala rotundata, acuta, ini us glabra ct nervosa, patentia. Stamina 
sterilia nervoBa. Drupes 1-3, cniycc pclalisquc persistentibus stipatsc, subglobosro, 
villosec, diametro fere pollicares. 

The specimen of C. Blnmeanum from Singapur, in the Wallichian Herbarium at 
the Liunean Society, contains a fragment apparently of this species, without flower, 
which Mr. Miers bus called C. Walhchtamm . Mr. Miers has also distinguished 
(7. Wightianum ns a species, without assigning any characters. Dr. "Wight’s spe- 
cimens exhibit only unexpended flowers, but they seem identical with the Ceylon 
plant. There is evidently some confusion in Mr. Miers’ remarks, as C. Wightianum 
is not included among Dr. Wallich’s 4971, not having been communicated by Dr. 
Wight to Dr. Wallich, but distributed separately by him under the name of Cbscinium 
feaestralum, * 
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C. Bhuneamun ^Miers in Taylor’s Annals, ser. 9. vii. 37); 
foliis crasse coriaceis ovalibus vel oblongis peltatis acuminatis vel ob* 
tusis baai trancatis vel subcordatis subtus niveo-tomentosis, capitulis 
in axillis racemosis. — Cocculus Blumeauu9, Wall. Cat . 4971 ! exclmo 
B partim. 

Hab. Malaya : ad Penang et Singapur, Wall.! 

Frutex site scan dens. Caules dense lanato-tomeutosi, infra lanam fusci, striati. 
Folia 7-12 poll, longa, 3-0 lata, petiolo 3-5-]joUicari, supra atro-viridia, glabra, 
lucida. j Uacemi fulvo-tomentosi, validi, 8-4 poll, longi, pedunculis capitulorum fere 
polliearibus. Flores raasculi ut iu G . fenestrato. 

This species, so far as can be ascertained from the small number of specimens 
which we have seen, Beeras very distinct from C.fenestratuw , in the much more 
rigid and more elongated leaves, which are always peltate, whereas those of C.feites- 
tralvm are only so in young plants. In young plants of tho Ceylon species, how- 
ever, the leaves are elongated like those of C. Blutneannm . The character derived 
from the inflorescence is perhaps not constant 

Tribus ] I. Tinospokeas. 

Sepala 6. Petala 0, sepalia minora, rurius 0. Ovaria 3. Drupes 
styli cicatrice subtemiinali vel fere bnsilari notatue. Putamen antice 
planum vel excavntum vel pvocessu iuterno munition. Semen ntnphi- 
tropum, rarius anatropum, albuminosum. Embryo axilis. Jladicula 
supera, styli cicatricem spectans. Cotyledones lateralitcr divaricate, 
tenues. 

The genera which arc associated iu this tribe by means of the churueler of the 
laterally divaricating cotyledons, form a very natural group, and, though they differ 
from one another a good deal in tho shape and structure of the put amen and seed, 
yet in these respects also a regular gradation ruuy be traced iiom one genus to 
another, and they ore all nearer to one uuuthcr than to the other tribes of the Order. 
The style is, in many of the genera, almost terminal, eveu in the ripe fruit, but in 
Atiamirta it is nearly basal The p’culinr obliquity of the cotyledons, which sepa- 
rate like the blades of a pair of scissors (sometimes overlapping a little at tho edges 
only), make the seed much broader than in the following tribes, in which it is always 
nearly cylindrical. In Aspidocarya the seed is quite tlat, but more frequently it is 
curved forwards round the iulomal process of the putamen, when it becomes ovoid 
or globose, and excavated antenorty The ruminated albumen of Tinospora is pecu- 
liar, but is not an indication of immediate affinity, os it is absent in those genera 
nearest allied to Tinospora, and present iu Tdtacora, which has no near relationship 
with it. 

There is in the Hookcnan Herbarium a specimen of a MemBpermaceous plant m 
fruit, which probably belougB to this tnbe, but which is too imperfect to admit of 
proper description. It was collected in Assam by Griffith. The drupe is more than 
an inch long, much compressed, with a fleshy exocarp and a thin bony pntamen, very 
slightly rugose externally, and with a broad, shallow, longitudinal furrow on the ven- 
tral face. On the inner surface of the same face, there is a groove extending from 
the-basc to near the apex, from which the seed is pendulous. The seed is marked 
by a distinct rhaphe, running from the hilum to the opposite extremity , it is quite 
flat, but, from the decayed state of the specimen, the presence of albumen and tho 
structure of the embryo cannot be determined. If the cotyledons be lutoxally diva- 
ricated, this fruit will come near Aspidocarya , agreeing with it in the absence of 
any internal process of l>ho putamen, and in the anatropoun seed, but differing in the 
shape of the putamen. 
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The leaves of this interesting plant are somewhat membranous, obkmg-lanccolflte 
and acuminate, five-nerved at the base, glabrous on both sides ana paler below, 6-7 
inches long, and 21-8 broad, with a long slender petiole (8-81 inches), twisted near 
the base, and falsely articulate at each end. In foliage it somewhat resembles Tino- 
tniscium, a genus of which the position is doubtftd, the male flowers only beiug 
known : with this it agrees in the elongated petioles, but the leaves are thinner, more 
pointed, and five-nerved at the base ; still, though not identical in species, it is cer- 
tainly probable that the two are congeners. 

2. ASPIDOCARYA, ll.f. ct T. 

Sepnla 6-12, ovali-oblonga, interiors sensim latiora. Petala 6, cu- 
neato-oboyata, sepalis breviora. Mas. Stamina in columnam cen- 
tralcm cylindricain apice anthcras 0 borizontales gcrentem coalita. 
Fcem. Stamina sterilia G, clavntn. Ovaria 3, oblonga; stigmata sub- 
enpitata. Thrupee pulpos®, oblong®, cyliudric®, putainine compresso 
dorso argute carinato, ventre haud cxcavato. Semen pendulum, ob- 
longuna, antice rhaplie couspicua notatum. Albumen carnosum. 72a- 
dicula brevis, hilo terminali approxiniata. Cotyledones rect®, plan®, 
oblong®, tenuissim®, obliqu®, basi divaricat®, dein parallel®, margi- 
nibus oppositis tantura se invicem obtegeutes. — Frutex scandens , petio- 
lis cum caule pbeudo-articulalix, prope basin debtlibus subtortis , floribus 
in panietdas racewifarmes elongatas subcompositas axillares dispositis. 

This interesting plan! comes very near Parabana, but differs m many points of 
the structure of the female flower mid fruit. The seed is at l ached to the top of the 
cell, so that the ovule must be anatropous. The' putnmen and seed are also quite 
flat anteriorly, and not excavated like those of Parab&na. The inflorescence, too, is 
very different. It therefore forma a new genus, the name of which is derived from 
aav is, a shield, and tcapvov, a nut . 

The wood of Aspidocarya ditTera remarkably from that of other Memspermacen, 
in respect of the crescent-shaped bundles of tissue, altogether resembliug liber, which 
aro found at the inner end of each wood-wedge 

A piece of stem several years old, and from inch in diameter, is deeply furrowed, 
spongy, and much compressed. Pith broad, white, of hexagonal soft, cellular tissue, be- 
coming much closer, smaller, and longer towards the wood, and occupyiug three-fourths 
of the circumference of the stem. Medullary rays of dense cellular tissue. Wedges of 
wood towards circumference, about 20, broadly ovate, margined radially by a narrow 
crescont-shaped mass of pleurenchyma. Wood of dotted pleurcnchyma, and nume- 
rous veTy large vessels, with short trausverse stria* on tlicir walls Liber-bundles 
forming almost a horse-shoe round half the circumference of the wedge, the conti 
guous bundles approaching and almost cohoring. The liber is annually added to, but 
not the tissue at tho inner end of the wood. Bark of soveral senes of cellular 
layers. 

1. A. uvifera (11 .f. et T.) ; foliis rotunda to- vel ovato-cordatis 
subpeltatis abrupte ct long? acuminatis subtus ad Hervos pilosis. 

Hab. In Sikkim exteriori subtropico, alt. 1-5000 ped. — (FI. Mai. ; 
fr. Jul.) (v. v.) 

Frutex alie scandens. 2 lavtuli cylindrioi, striati, sparse strigoso-puboruli. Folia 
4-6 poll, longa, 3-6 lata, petiolo fere sequilongo, busi leviter vel profunde cordata, 
lobis rotuudatis vol suhtruncatis rarius subsagittutis, supra ud nervos puhescentia dc- 
rnura glabra, subtus prresertim ad nervos pilosn, basi 5-uervia, emterum penninervia. 
Pctioh cylindrioi, striati, basin versus incrassati. Pamcuhe 4-8-pollicarcs, ram is 
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alterms, iuferioribns compositiB, supenoribus simpli culms, fulvo-puhcsoeotes, bract cis 
miuutis subuktis muaiti . Mores in online mgjusculi, viridescentes. Sepala ciliata. 
Petala obtusa vel emarginata, concava, marginibus infra medium incrassatis invo- 
lutis. Colttmna staminea petalu eeouilonga. Anther# profunde 4-lob®, biloculares. 
Omrya in spec, omnia destructa Jump# pollicares, leeves, lateriti®, ©doles, sapore 
dnlci, gyno])horo brevisaimo insidentes. Putamen valde compresaum, lignosum, fra- 
gile, prater Carinas lave, seous margines argute lobulatum, sinubus rotundatis, apicc 
trilobum, lobo medio laterales superante, lamiuam argutam touuem transverse oom- 
pressam formaute. Canna dorsalis arguta, lougitudinoliter umsuloaia. Facies cen- 
tralis medio leviter corinata, ct prope marginem sent* duplici longitudinali tubereu- 
lorum munita. Semen plano-compressum, oblongum. Tesla tenuis, llavida, ltevis ; 
rhaphe recta ventrali , chalaza iu facie antica souiinis subtermmali. Embryo albns, 
semine brevior. 


3. P ARAB JENA, Miers. 

Sepala 6, carnosula, oblonga, fore aoqualin. Peiala 6, scpalis dimi- 
dio breviora, euncato-trilobn vel obovata. Mas. Stamina monadclpha, 
columna centralis cylindrica; anthem 0 in capitulum Bubglobosum 
coalita, transverse deliisccntia. F(EM. Stamina stcnlia 6, cylindrica. 
Ovaria 8, stylis subulatis reenrvis. Drupce ovules, styli cicatrice sub* 
terrainali. Put amen superne rostratum, dorso tuberculis acicularibus 
fragilibus exasperatum, anticc profunde exeavatum. S<mien peltatum, 
circa putaminis processum internum involutum. Albumen copioBum, 
cornosum, bomogeneum. Embryo eurvatus. lladicula supera longa, 
styli cicatricem spectans. Ootyledoim ovatic, divaricate, in loculis di- 
versis albuminis sitie — Frutiecs sea nd antes lactescentes , iuflorcsccntia 
axi/lari dichotome cymosa. 

In Paraltcna the ovule is uniphitropons, but attached considerably above the 
middle of the cell, so that the micropylc is uot fat from the liiluin. The seed is pel- 
tate, and attached to the upper part of the internal process, which is hemispherical 
and quite open externally when the sarcocurp is removed In general aspect and in 
the male flowers it is very close to Asptdocarya , but the structure of the pulnmen 
clearly distinguishes it. 

We have examined the wood of Parabana sag dial a, which wc preserved in 
spirits in the Rliasia mountains , a specimon about l of nu inch in diameter is cy- 
lindrical and spongy, consisting chiefly of a very abundant lax cellular tissue, with 
large areola There are five principal wedges of wood, each euneale on a transveise 
section, placed midway between centre and circumference, aud alternating with these 
ore 6-7 other much smaller bundles, forming an exterior zone. Each wood-bundle 
consists of a very little dotted pleurcuehyma aud a large cambium -layer. Exterior 
to the wood, and removed from it, the tiher forms a continuous wavy zone, each arc 
corresponding to the position of the wood-bundles, both smull mid great, this liber 
is added to annually. The cellular nnd vascular tissues are all dotted, and the bark 
is cellular, without any distinct cuticle 

1. P. sagitt&ta (Miers iu Tayl. Ann. ser. 2. vii. 39); foliis ob* 
longis abruptc acuminatis rarius obtusis basi sagittatis lobis obtusis 
vel acutis. — P. olcrncea, P. hotcrophylla, et P. ferrugiuca, Miers , l. c. 
Cissampelos sagittate, ham. ex Wall. Cat. 4983 ! 0. olcracea, Wall. 

Cat. 49S4 ! 

Uab. In dumetis subtropieis Nipalirc orient alis ! Sikkim 1 Assam! 
Khasia! Chittagong! — (FI. Juu.-Jul.) (r. v.) 
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Frutex acandens. Famuli Bulcati, glabriasculi vel molliter pubescentes. Folut 
4^8 poll, longs, 2-4 lata, petiolo 3-4-pollicari, priinordiolia argute sinuate -dentata, 
cictera iutegmima, prof unde cordata vel sagittate, basi 6-7-nervia, carter ora penni- 
uema, utrinque glabriuscula vel tenuiter pubesoentia, vel subtus laxe et molliter to* 
mentosa. Cynus axilkres vel paullo supra- axillares, plcrumque binsc, petiolos mquon* 
tea vel breviores, planes dichotomic, multiflorsc, bracteis ad ramificationes filiformibus. 
Floret minuti, pallidi, pubescentes. Sepala acutiuscula, nervosa. Petala obovaio- 
cuueata, superne triloba, lobo medio emorginato, lateralibus iaflexis, inter dam vix 
lobflta. Drupa pulposte, viridescentes, succo viscido scatentes, ovales, ltevea (in s : oco 
rostrate). 

A very variable plant. The leaves of young plants are often remarkably toothed. 
Mr. Miers indicates four species, but be assigns no characters. We find the form 
and clothing of the leaves to vary so much, even on the same specimens, that we arc 
fully persuaded' that all the forms hitherto known belong to one spocies. 


4. TXNOSPORA, Miers. 

Sepala 6 , biserialia, interiora raajora, ovalia vel obovata, membranneen. 
Petala 6, sepalis interioribus minora, obovata vel cuneata. Mas. Sta- 
mina 6 ; filamenta cylindricu, crassa, apicc subclavata ; anthera bilocu- 
lares, loculis oblique aduatis lateralibus. Fcem. Stamina sterilia 6, da- 
vata, carnosa. Ovaria 3, gynophoro convexo iu9identia. Stigmata 
lacera. JDrupee l-3,*carnosaD, dorso convexce, ventre planee, styli cica- 
trice subterminali notatre. Putamen rugosura, dorso carinatum, ventre 
leviter excavatum. Podospermium in cavitatem project uni, leviter bi- 
lobum, intus cavum. Semen circa podospermium convolutum. Albu- 
men carnosum, oleosum, antice latuinis trausversis ruminatum. Embryo 
subcurvatus. Radicula supera cylindrica, cotyledones ovatm, divari- 
cate, in loculis diversis albuminis segregate. — Frutices scandentes , pe- 
tiolis basi articulatis , basin versus incrassatis , racemis elongatis axillari - 
bus vel terminalibus . 

This genus and the last agree with Aspidocarya m the subtcrminal position of the 
style in the drupe, but differ from it in the decidedly amphitropous ovules and pel- 
tate seeds. In Tmospora the internal process of the putameu is much more deve- 
loped than iu Parahcna % in which it is merely a depression on the surface of tlu* 
putamen, convex internally. Here (as in Anamirta and Coscimum) the condyloid 

} iroeess has a narrow base, and projects far into the interior of the cell, and is em- 
) raced by tho overlapping edges of the seed. It is also hollow, and the interior is 
occupiod by a gelatinous mass. The cavity of its interior communicates with the 
exterior of the putamen by two perforations iu the latter, ouc on each side of the 
median line. These do not, os in Anamirta and Coscmiuvn , form elongated canals 
iu the thickened bony mass, but tho structure is the same as in those genera, differ- 
ing only in degree. The albumen on the ventral side of tho seed is divided into 
irregular masses by thin transverse plates of cellular tissue, which penetrate almost 
to the embryo. 

All tho species of this genus are remarkable for their extreme vitality. When the 
main trunk is cut across or broken, a rootlet is speedily sent down from above, which 
continues to grow till it reaches the ground, and restores the connection. 

Ckatmanthera of Ilochstctter, with the habit and inflorescence of Tinospora , has 
monadelphous stamens. The fruit is also a little different, the concavity of what we 
have called the podosperra forming a deep hollow on the ventral fare of the putamen, 
conspicuous externally as soon as the saieocorp is removed, plmost as in Calyco- 
rarpum of Nuttall, figured iu Asa Gra> ’b genera of North American plants. The 
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h*pc of the embryo and the nature of the albumen of Ohasmanthera were not de- 
terminable in the seed examined. 

In a Tinospora which we refer to T. crispa, Miers, a portion of stem, probably six 
to eight years old, is loose, and soft and spongy, about half an inch in diameter, and 
has the following structure: — Pith one-thira the diameter of the stem, of largo 
hexagonal utricles, full of starch. Medullary rays and hark the same. Wood-wedges 
small, about twenty, half-way between centre and circumference, often lobed, and 
with traces of annual increase, divided by broad medullary rays, broadly lanceolate 
on a transverse section, formed of dotted or perforated pleurenchyma, and large 
dotted ducts, with oblique gashes on their walls. Liber-bundles arcuate, rather 
distant from the wood, often confluent into a narrow zone. Bark of delicate utri- 
cular tissue, full of starch ; outer layer of many rows of parallel radially compressed 
cells. Epidermis covered with many longitudinal rimee, each with a central farrow 
and prominent cellular lips. 

1. T. tomentosa (Miers in Taylor’s Annals, ser. 2. vii. 38); foliis 
subtrilobis subtus toraentosis. — Cocculus tomentosus, Colebr. in Linn, 
Tr. xiii. 59 ; Wall, Oat. 4956 ! Menispcrmnm toincntosum, Roxb. FI. 
Ind. iii. 813. 

IIab. In dumetis Bengalis, RoxbJ Avn, Wall.! — (FI. Febr. Mart.) 

{o. 8.) ' 

Frutex alte scandens, cortiee cincreo, pustulis scabris tecto; partes novell® to- 
mentosa). Folia rotuudato-cordala, uutiro repauda, vcl plus minus triloba, utrinquo 
(subtus prncsertim) tomentosa, .‘1-0 j>oll. longa et fere roquilata. Petioli folia fere 
icquantes, tomenlosi. liaremi solitaru vel fasciculati, plernmquc simplices, floribns 
m axillis bractearum mmutarmn deeiduarum fascieulatis. Filamenla elavata. An- 
ther# hiloba?. Drupe? 1-3, pin mojoris mugnifudino, suhglobosnc, lieves, aurantiaeie. 

Our description is entirely taken from lto\burgh, ns we have seen no specimens 
except those in the Wnlhchuui Herbarium, which are very imperfect. The stem is 
covered with very minute granular tubercles. 

■ 2. T* Malabarica (Miers in Taylor’s Annals, ser. 2. vii. 38); fo- 
liis cordato-ovatis subtus dense vel tenuitcr pubcscentibus. — Mcnispor- 
mum Malalmricum, Lam. Willd. Cocculus Malnbaricus, DC, Sysl. i. 
518, Prod. i. 97 ; Wall. Cat. 4969 ! — Rheede Mai. vii. t. 19. 

Hab. In Malabaria, Rheede; Concan, Nlmmo ; in Bcngnlia versus 
basin Himalaya' Sikkimcnsis, Hamilton ! in montibus Khasia a basi ad 
alt. 4000 ped. ! et in prov. Chittagong ! — (r. v.) 

Frutex scandens, cortiee cincreo ; partes novella) pilis albicantihns obsitcc. Petioli 
teretes, basi inernssati, pilosi. Folia cordiformia, acuminata, subtus lanuginosa, su- 
perne pilis subaspera septemnervia, 3-6 poll longa et fere irquilata Jlacetm folii 
longitndine. Flores virides. Dntp<p mat arm corallini ruboris. 

There is a specimen in the ITookerian Herbarium from Ceylon, without leaves, 
which is probably referable to this species , but, as wc cannot identity it with cer- 
tainty, we do not describe it. Our Khasia and Chittagong specimens ore in leaf 
only, and are therefore also doubtful. Careful observations are required to establish 
the distinctive characters of all the species of this genus. 

3. T. crispa (Miers in Taylor’s Annals, ser. 2. vii. 38); foliis cor- 
dnto-ovatis vel oblongis ncuminatis glabris, staminibus basi cum petalis 
cohrorcntibns, antheris tetragons. — Monispermutn crispum, Linn, Sp. 
1468. M. verrucosjjm, Roxb. FI. bid. iii. 808 ; Fleming in Amt. Res, xi. 
171. Cocculus crispus, DC.Syst. i. 521, Prod. i. 97 ; W. et A. Prod.i. 
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12 in adnot. ; Hasskarl, PI. Jar. Bar. p. 166 ; Oolebr. in Linn* Tr. xiiL 
60. Cocculus verrucosus, WaU. Cat. 4966 A! B ! {non C-E). C. com- 
ceus, Bl. Bijdr. 26. 

Hab. Silhet, Colebrooke ; Pegu, Wall.! — (v.s.) 

DiSTEtB. Sumatra ; Java ; ins. Molucc. et Pbilippin. 

Fruiex site scandens, cortice lccvi, distanter verruculoao ; partes novellas glabra. 
Folia ovali-oblonga, acuminata, basi leviter cordata, lobis distautibus interdum sub- 
sagittatis, integerrima vel repanda, utrinque glabra, 2-6 poll, longa, 1-4 lata, petiolis 
4 brevioribns, Raeemi ad axillas foliorum delapsorum seous oanles vetustiores, so- 
lit&rii vel faicioulati, dnngati, 4-8-pollicares Flores 2-3 in axilla braeteie ovatm 
carnoaec, pedicellati, virides, campanulati, 2 lineos longi. Drupes pallide aurantiaco* 
vel flavse, olivffi mngniluchnc. 

Colebrooke’s syuonyin is perhaps doubtful, as he says that the cotyledons of his 
plant are not divancale, and he figures them as partially overlapping. The speci- 
mens in the Wallichian Herbarium are very imperfect, but the glabrous bark, with 
distant rough tubercles, is very conspicuous. On the first sheet a piece of the stem 
of T. tomentosa is fastened down along with the stems and foliage of the true plant. 
We found at Chittagong aud in Silhet specimens of a M enispermaccous plant with- 
out leaves or flowers, the seandent stems of which agree with the description given 
of this species. Their structure has been described above. As we have no materials 
of our own to depend upon, we have embodied m the diagnosis and description the 
main points of distinction pointed out by authors between this spccirs and the lost , 
but, os these are in part derived from the description of Roxburgh and T)e Candolle, 
and partly from those of Blumc and llasskarl, all of which are not certainly specifi- 
cally identical, our character is perhaps little to be relied upou. We are, however, 
inclined to believe that Roxburgh’s plant is the same as that of the Javanese bota- 
nists, because he attributes to it the same medicinal (tonic) virtues as are usually 
attributed to T. enspa , and because their descriptions agree so far as they go. T. 
enspa is highly esteemed by the natives of the Malayan Archipelago as a febrifuge. 

4. T. cordifolia (Miers in Taylor’s Annals, ser. 2. vii. 38) ; foliis 
eordntis glabris, stnminibus liboris, anthcris ovali-oblongis. — Mcnisper- 
mum Malabaricum /?, Lam. Diet. iv. 96. M. cordifolium, T! 11 Id. ; Boxb. 
FI. Jnd. iii. 811. Cocculus cordifolius, DC. Spat. i. 518, Prod. i. 97; 
Colebr. in Linn. Tr. xiii. 62 ; Wall. Cat. 4 9551; W. et A. Prod. i. 12 ; 
Wight, 1c. t. 485, 486. C. convolvulaceus, DC. Syst. i. 518, Prod. i. 
97. C. verrucosus, Wall. Cal. 4966 C ! DIE! {non A nec B). 

II ab. Per Indium tropicam in dumetis vulgaris; in Zcylania, Thtoaites! 
Carnntica 1 Mnlabarin 1 Maisor ! Dekhan, Jacquemont ! Coneun, Gra- 
ham ; Orissa ! Bcngalin ! Assam, Jenkins ! Bahar, Hamilton ! — (FI. per 
totum annum.) ( v . v.) 

Frutex altc scaudens, cortice suberoso vcrruculoso ; partes novellte glabra*. Folia 
lute cordata, acuta, vel acumiuc gracili terminata, 2-4 poll, longa et lata, petiolis 
fere sequilongis. Race mi axiflores, rarius tcrminales, vel ex axillis foliorum deiapso- 
rum soiitarii, folia srcpe longe superantes, simplices vel basi subcompositi. Bractem 
subulatm, inferiorcs rarins subfolmcca*. Flores flavi; maaculi fasciculati; feeminei 
plerumque solitarii, glabri. Petala cuueato, lamina triqnetra vel subtriloba, demutn 
reflexa. Drupa cerasi parvi magnitudine, rubric, pulpa glntinosa fcctee. 

Wight and Arnott seem disposed to attach a good deal of importance to the shape of 
the petals, and to doubt the identity of the plants of Roxburgh and Wallich with that 
of the Peninsula, because Roxburgh’s plate differs in that respect from the specimens 
before them. We believe that this character will be found to j? ary much, as usual in 
tho Order, and that the petals embrace the filaments in the bud, and become reflexed 
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in the expanded flower. T. oordifolia scons a very variable plant, and tome fornits 
of it approach very near to T, j Haiti, Micra (Cocculus Baku, FI. Seneg&mb. t. 4), 
which has, however, a different habit, and often terminal flowers. According to 
Amalie and Wight, this species is equally efficacious with T. ctispa as a tonic, and is 
known by the same name, GtUuncha . 

5. ANAMIHTA) Colebrooke. 

Sepala 6, ovali-oblonga, obtusa, cnrnosuln, bracteis 2 adpressia sti- 
pata. Petala 0. Mas. Filamenta in columnam crassam centralem 
coalita ; anther a sessilcs, biloculares, transverse dchiscentes. F(EM. Sta- 
ff? in a sterilia 9, clavata, uniserialia. Ovaria 3, gynophoro brevi carnoso 
hemisphserico insidentia. Stigma depressum, refiexum, fere capitatum. 
Drupes gynophoro apice trifido stipatm, oblique ovales, enrnosae, dorso 
gibbos®, antice sty li cicatrice a hilo non longe distaute uotat®. Puta- 
men lignosum, processum olte bilobum laeve intus cavura in seminis 
cavitatem intrusum continens. Semen globosum, intus cavum, funi- 
culo inter lobos processus intend inserto. Teata tenuis, membranacea. 
Albumen fere corneum, oleosum, massulis crebris albidis farinoceis plus 
minus rotundatis inter se iliscretis quasi ruminatum. Embryo curvatus ; 
radicula superior, styli cicatricem spcctans ; cotyledon e a anguste ob- 
long®, tenuissimro, divaricatre, in loculis diversis albuminis inclusoc. — 
Frutices acandentea ; petioli cylitidrici had craasiorea articulati ; paniculso 
maxima e ramia vetuatioribus pendula , muUifiorce. 

The wood of Jnamirta appears to agree in all essential particulars with that of 
Cosctnium , but the liber does not present any traces of annual growth by obscure 
concentric rings. 

1. A. Coccnlns (W. et A, Prod. i. 446) ; foliis cordatis glabris. — 
A. paniculata, Colebr. in Linn. Tr . xiii. 52, GO. Menispcrmum Coccu- 
lus, Linn. Sp. 14 68 ; Gart. Fr. t. 70./. 7 ; Wall. As. Re8. xiii. ; Roxb. 
FI,. Ltd. iii. 807. M. helcroclitum, Roxb. FI. Ltd. iii. 817. Cocculus 
lacunosus, DC. Syat. i. 519, Prod. i. 97. Cocculus suberoRUS, DC. Syat. 
i. 519, Prod. i. 97 ; W. et A. Prod. i. 11 ; Wall. Cat. 4954 ! ; Colebr. 
in Linn. Tr. xiii. 63. C. populifolius, DC. Syat. i. 519, Prod. i. 97 ; 
Decaiane , Tim. 95. 

Hab. In Zeylania, Gardner I Thwaitea / Malabar, Roxb., Wight! Con- 
can, Law / Orissa, Roxburgh ; Khasia ! Assam, Jetikins 1 — (v. v.) 

Distrib. Celebes, ins. Moluccan., Timor. 

Frutex alte wandens, corticc cincreo rituoso suberoso. Famuli crassi, cylindrici, 
glabriusculi, striati. Folia cxacte eordifonnia, vel ovalia basi corduta scu truncata, 
acuta vel acuminata rurius obtusiuscula, supra glabra, subtus pallida, et ad axilla* 
nervorum fasciculis pilorum munita, basi trinervia cieterum peuniuervia, 4-8 poll, 
louga, et ecquilata vel paullo angustiora. Petioh clongati, striatuli, 2-6 longi. 
Pauieidtv e ramis cras&ionbus peudulec, pedalcB vel sesquipedales, ramosaj ; ramuli 
1-2-poUicares, multiflori. Flora glubri, majusculi, diam. fere i*poUicares. Sepala 
decidua. Gynophora 4-pollicaris, lignosa. Drupes glabrae, $-pollicarea, nigricantes, 
sapore (ex Roxburgh) pcssimo. 

Mr. Miers mentions four species, but only names the one described above and C. 
populifolius , which we*bclicve to be a synonym. Wc see nothing in the specimens 
to which wc have access, nor in the descriptions of authors, which implies there 
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being another species. In a specimen from Ceylon, not otherwise distinguishable, 
the leaves are acute at the base j and our Khasia specimens, which are not in flower, 
have very lucid, ovate, somewhat elongated, snbpeltate leaves, which seem to belong 
to a young shoot. One of Gardner’s Ceylon specimens has very similar leaves. Wight 
and Arnott quote also 0. flavaacans, DC. (described from Rumph, v. t. 24), and C. 
orbicutatua, DC. (Rhecde, xi. t. 62) . The latter synonym is very doubtful. Rheede's 
plate does not at all resemble the present genus, and the description in DC. Syst. i. 
528, which is taken from a specimen in the Lambertian Herbarium, belongs, no doubt, 
to Oissampaloa Parelra. The berries of Anamirla Cocculua, which are poisonous, 
are employed by the natives of ludia to kill fish. In England they are extensively 
used in the adulteration of beer. 

' Tribus III. Coccule,®. 

Ovaria 8 vcl plum. Drupes obovnta* vel liippocrepiformes, styli ci- 
catrice fere basilari, plus minus lateraliter compress®, cavitate semini 
8ubcylindrico conformi. Embryo in albumine parco axilis ; cotyledones 
apposit®, elongnt®. 

The structure of the seed of this tribe is completely masked in the fresh drupe by 
the sarcocarp, but, in n dried state, the outer coat shrinks so as to display the mark- 
ings and structure of the putamen. When the sarcocaip is removed, the putamen is 
seen to form an elongated cylinder, folded on itself, so ns to bring the base and apex 
into contact ; the concavity of the horse-shoe being filled up by a lxmy plate, va- 
riously perforated, along which the nutritive vessels pass to the hilum, which is 
situated at the apex of the sinus : in this way the radicular extremity of the seed, 
which is really superior, is brought down close to the base of the drupe. 

The genus TiHacora is placed in a distinct tribo by Mr. Mien, on account of its 
numerous ovaries, ruminated albumen, and valvntc calyx ; but as Tinoapora among 
Titwsporea has ruminated albumen, which is wanting in olberB of the same tribe, and 
several species of Limacia have a valval e real ivat ion of the inner sepals, we cannot 
think that it is desirable to retain the tribe Tihacorece. 

6. TILIACORA, Colebrookc. 

Sepala 6, biserialia, exteriorn multo minora, interiora ovalia, aestiva- 
tion© margine vix imbricata. Petala 6, minuta, cuneata. Mas. Sta- 
mina 6 j filamenta cylindrica subcomprcssa ; anthem adnatre, introrsae, 
biloculares. F<em. Ovaria 9-12, stylo brevi subulato apiculata, gyno- 
phoro brevi insidentia. Drupes pediccllatro, obovnt®, latergliter sub- 
compress®, prope basin styli cicatrice uotatac. Putamen tenuc, ligno- 
sum, obscure costatum, utrinque sulco notntum. Semen uncinato-in- 
curvum. Testa tenuissiraa. Albumen olcosum, endosparmii plicis raem- 
branaceia ruminatum. Embryo semen longitudine fere aequans. Radi- 
cula cylindrica. Cotyledones carnos®, plano-convex®. — Frutices aUe 
scandentes, inflorescentia axillari paniculate, petiolis gracilibus bast arti- 
culatis . 

TiHacora is readily distinguished from all tho other genora of its tribe by its rumi- 
nated albumen and numerous ovaries. One species only is known to as, which is 
widely diffused throughout tropical India. Mr. Miers alludes to an hermaphrodite 
species from Ceylon, out this we have not seen; and Mr. Thwaites’s Ceylon speci- 
mens do not differ in any way from continental or Malayan ones. 

In TUiacora the stem, when several years old, and one-third of an inch in dia- 
meter, is cylindrical, hard, and woody, striated externally. Pith very dense and 
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hard, centre softer and of hexagonal cells, becoming cubical outwards, and then v«v 
ticaljy elongated with thick perforated walls. Wood-bundles about forty* placed 
towards the circumference, dose-set, oval, separated by narrow, dark-red med ullar y 
rays, of a little dotted pleurenohyma and some large ducts. Liber-bundles crescent- 
sbajied, almost confluent, annually increasing. Bark a very narrow, dense, cellular 
aone. 

1. T. acuminata (Miers in Taylor’s Anuals, ser. 2. vii. 89) j fo- 
liis ovntis acuminatis glabris. — T. racemosa, Colebr. in Linn. Tr. xiii. 
58, 67. Meuispermum acuminatum et M. radiatum, Lam. Diet. iv. 
101. M. polycarpum, Boxb. FI. Lid, iii. 816. Coeeulus acuminatus, 
DO. Syst. i. 527, Prod. i. 99 ; Delm. Tc. Sel \. t. 95 ; IF. et A. Prod. 
i. 12; Graham , Cat. Bombay. C. radintus, DO. Syst. i. 527, Prod. i. 
99. G. polycarpus, h r aU. Cat. 4958! (excl. A', L.) C. Buutamensis, 
Bl. Bijdr. 26. — Bheede Mai. vii. t. 3. 

Hab. Per totnut Indiatn tropicam ct calidani, n Zeylania ! et Singn- 
pur ! ad Concan ! et Orissa I ct in planetie Gangetica ! a Bcngalia ! ad 
Oude ! — ( v . v.) 

Distiub. Java, Blame. 

Fruiex olte scandeus, cortiee cincreo slriatulo glnbro. Folia ovata, acuminata, 
basi interdum acuta sed siepius truucatu, rotumlata vel levitcr cordata, 3-6 poll, longa, 
14-34 lata, petiolo 4~1 poll. Ion go, tenuia, inarginc undulata ct subrepanda, uirinque 
glabra. Paniculte axillares, folia vix requuntes vol louge supernotes, interdum fere 
petalc9, incnnfr vel dcmorn glabrcscentes ; rami polbcares, fceminei subsnuplices i-flori, 
mnscnli apicc 3-7-floii. Btadea oblougic vel subulala*. Flores flavi. Drafts 
rubicumltr, 4 pollicarcs. 

Mr. Miers has noted that Wall. Cat. 41)58 K., from Siugnpur, is perhaps a species 
of Sabia. It is not in flower or fruit, and is not aecurntely determinable. 

7. LIMACIA, Lour. 

Limaeia et llvpscrpa, Alters. 

Sepala 6, biserialia, exteriora minora. Petula 6, sepalis intcrioribus 
multo minora, auriculata, stamina nmplectentin. Mas. Stamina 3-9 j 
filamenta cylindrica vel clavata. Anthem biloculares ; loculi laterales 
vel subextrorsa', adnata*, longitudinaliter dchiscentes. Fcbm. Stamina 
sterilia 6, clavata. Ovaria 3, gyuophoro brevissirao insidentia. Styli 
breves, comprcssi. Drupes obovatm vel reniformes. Putamen vix tuber- 
culatum, lateribus convexum, intus praetor cavitatem seminiferam locu- 
los 2 laterales vacuos continent. Semen elongatum, envitati confornio. 
Cotyledons 9 scmicylindricfe, radiculam cyliudricam latitudine vix supc- 
rantes. — Frutices scandentes , petiolis simplicibus , floribus paniculatU. 

limacia > which is by Mr. Miers referred to the tribe P achy gone* , we find to be 
albuminous, and therefore more properly to belong to Cocculere. No character 
therefore remains to distinguish llypserpa but the imbricate inner sepals. The se- 
pals of Limaeia velutina and oblong a are, as Asa Gray has pointed out in the Botany 
of Captaiu "Wilkes’ Expedition, decidedly valvate ; but, as this depends mainly on 
their thicker texture, we do not attach generic importance to it. We have derived 
our character of the fr^it from two species only, L. velutina and L. cuspidala (Hyfi- 
serpa, Miers), In both the nut presents no lateral excavations like those of CocctUus, 
but is convex on both sides , a tiansversc section, however, shows two large cavities 
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quite distinct from that occupied fey the seed, which i» like that of other Cocoule*. 
These large cavities are separated from one another by a thin double plate, in the few 
nuts we have seen perforated by a hole, so as to connect the two cavities ; this it, 
however, possibly artificial. The firaicle or nutritive cord probably passes to the 
seed between these plates. These cavities are, in the dried state, empty, and are 
covered externally by a thin arch of the putamen ; they communicate by very narrow 
canals with its outer surface near the base of tbe drupe, and evidently correspond to 
the deep external excavations of the putameu of Coceulus or Stephania. The bony 
arch by which they are oovered springs from the sides of tbe seed-containing cavity. 

We have examined the wood of three species of this genus, and find nearly the 
same structure in all. 

In X. r eluttna a piece of stem, several years old, and half an inch in diameter, is 
tolerably firm and woody in consistence, reddish inside, furrowed and pubescent exter- 
nally. Pith two-thirds the diameter of the stem, central parts of soft ulricnlar tissue, 
gradually passing externally into long, narrow, woody tubes, which in a transverse 
section resemble a thick zone of liber, but have square extremities, traversed by ca- 
nals full of red fluid. Medullary rays dense. Wedges of wood cIobo to circumfe- 
rence, about forty, broadly ovate, rounded towards tho bark and pith, of very largo 
barred vessels and dotted pleurenchyma. Liber-bundles semilunar, placed at outer 
extremity of each wood-bundle, and more or less entangled in it. Medullary rays 
of dense, radially elongated mural cells. Bark a very thin layer of hexugonal cellular 
tissue. 

In X. ollonga the whole substance of the wood-wedges appears, in a transverse 
section, to be formed of broad vessels and iibcr, which latter, in a vertical section, 
consists of pleurenchyma, with perforated walls. The liber seems to be hardly at all 
added to in these species after the first year. 

In X. cuspid ala a two or three years old portion of stem is of a dense woody con- 
sistence. Pith one-third the diameter of stem, of loose, hexagonal, soft, spongy 
cellular tissue in the centre, passing into cubical rolls towards circumference, and 
then lengthening into a dense, hard woody layer of long tubes, with truncate ends. 
Medullary rays large, of iniuute, cubical, thick-wallcd cells. Wood-zones forty nar- 
row wedges of dotted pleurenchyma, and large transversely marked vessels. Liber- 
bundle reniform. Bark a veiy narrow, dense zone of cellular tissue. A second 
small deposit of liber is often seen outside each wood-zone. 

1. la. triandra (Miers in Taylor’s Annals, ser. 2, vii. 43); foliis 
oblougo-lanceolatis acutis glabris, paniculis racetniformibus folio brevi- 
oribus, floribus triaudris. — Mcnispermura triandrum, Roxb. FL Ind. iii. 
816. Coceulus triandrus, Colebr . in Linn. Tr. xiii. 6 A; Wall. Cat. 
4962! 4959 C! 4958 L! 

Hab. Malaya ad Penang, Roxb.! Pegu prope Prome, Wall.! — (v.8.) 

Frutex scandens ; ramulis puberulis demum glabratis. Folia 2-4 poll, lon^a, 
f -14 poll, lata, petiolk puberulis i-pollicaribus, basi rotnndata, triplincrvia, apice 
acuta vel acuminata cum mucrone, tenuia. Panicula ^-li-pollicares, puberuke; 
romuli bracteis miuutis deciduis stipati, abbreviate, 8-5-flori. Flores flavi, minutis- 
simi. Sepala exteriora minuta, intcriora ovalia. Petala 6, anguste obovata, in- 
tegra. Stamina 3, sepalis exterioribus oppoeita ; Jilamenta carnosa, cuueato-oblonga, 
erecta ; ant her a terminates, biloculares, locnlis adnatis divaricatk lateralibus. 

Mr. Miers constitutes of this a distinct section, characterized by tbe absence of half 
the number of stamens. We agree with him in considering thk character not to be of 
generic importance, and we further think that the species is too nearly allied in habit 
and characters to the two next, both of which are hexandrons, to make it desirable to 
place it iu a distinct section. Mr. Miers has noted in the Wallichian collection that 
the specimen of Coceulus WighUanus, from Prome, 4959 0, Wongs to this species ; 
but lie seems to have afterwards regarded it os distinct, as he states in Taylor’s An- 
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be it acquainted with a second triandront species, represented by a part of 
Walitch’s No. 4652, evidently a misprint for 4969, as the former of these numbers 
is not a Mem sperm aceous plant. 

2. la. obionga (Miers in Taylor’s Annals, ser, 2. vii. 43) ; caule 
fulvo-pubescente, foliis oblongis vel lanceolatis utrinque glabris, pani- 
culia elongatis petiolos pubescentes longe superantibus plerumquc folio 
brevioribus. — Cocculus oblongus, Wall. Cat. 4968 ! 

Hab, In Malaya ad Singapur, Lobbf Malacca, Griffith / et Penang, 
Wall.! — (v. s.) 

Frutex alte scandens. Folia acuta vel longe acuminata, mucronata, basi rotundalo 
vel acutiuacoln, tenuiter coriacea, utrinque prater petioluni nervumqne medium subtus 
pubescentes glabra, subtus pallida et nervosa, 8-8 poll. longn, 1-44 lata, petiole 
$~ 14 -pollicari, basi pseudo-articulato. Pan toiler clongata?, paullo supra-axillares, 
foemincie solitariro, masculte plerumque 2-8 superpositm grneiliores, 8-8-pollieares, 
fulvo-pubescentes, ramulis 1-2 pollicaribus multilloris vel npieem versus plurillotis. 
Srjiala exteriora rninuta, interiom crasao, exlus tomentosa, lato ovnlia, apiculo in 
flexo, testivatione subvnlvata. 

The specimen of L. scandcus, Lour., at the British Museum, has the leaves of this 
species, but the inflorescence is more like that of the next species, the mule panicles 
being few-flowered, and the peduueles, from which the drupes have fallen, solitary, 
It may, however, prove to be an abnormal stute of L obionga 

3. Lu velutina (Miers in Taylor’s Annals, ser. 2. vii. 43); caule 
vclutino, foliis late ovahbus vel ovali-oblongis subtus vel utrinque fulvo- 
tomentosis, paniculis petiolos aubaujiicmtibus paueifloris, staminibus 6, 
drupis obovatis. — A. Gray, But. Wilkes Rrjj. i. 40. Cocculus veluti- 
nus, Wall. Cat . 4970! 

Hab. Mergui, Griffith} Moulmcin, Lnbb! Singapur, Wallich / — (v.s.) 

Distrib. Ins. Philip., Cuming, No. 2102 1 

Frutex seandens, caule deusc aureo- vel fulvo-tomentoso demum glabrescentc. Fo- 
lia ovali-oblouga, oblonga vel laneeoluta, forma et magnitudiuc vuldo vnria, basi ro- 
tuudata vel acuta, iuterdum obliqua, triplmervia, cieternm penninervia, acuta cum 
inucrone parvo, rarius obtusa, iuterdum obtusissima et fere rotundata, supra glabra 
(exeeptis junioribus) sed sccus costam fulvo-pubcseentia, (in sicco) erebre reticulato- 
venosa, subtus cum pctiolis (juuiora deuse, adulta sparse) fulvo-tomeutosa, 2-6 poll, 
loiiga, $—4 lata, petiolo ^-U-pollicari. Pant ruler avdlaies vel wepius paullo supra- 
axillares, solitaritc vel plures iu eiulem axilla, petiolo subbreviores, rarius secus rarnu- 
los axillarcs apbyllos dispositre, fnlvo-tomentosK*, paueitlorie. Bracleee squamteformes, 
Flores fuaco-villosi. Sepala mtenora rotundata, nitus glabra, rest, valvata. Pet ala 
obovat6-8pathulota, retusa vel truncuta. Pedunculi fruetiferi in specimine solitarii, 
pollicares. Drupes obovatfo, compressie, polheares, glabrui. Puiamen lteve, obovu- 
tuui, zona lata cariuali cinctum. 

4. la. cuspidata (H.f. et T.) ; foliis ovato- vel oblongo-lanceolatis 
acuminatis giabris, paniculis masculis petiolos paruin superantibus, 
feemineis subunifioris, staminibus 6-9, drupis subglobosis. — Cocculus 
cuspidatus, Wall. Cat . 4900! Ilypserpa cuspidata, Mien in Taylor 9 $ 
Annals , ser. 2. vii. 40. 

Hab. In Zcylania, Walker f Gardner / Thwaites!; in Tenasserim ad 
Mergui, Griffith /; Silhet et Kbasia, Wall.! — (v.s.) 

Frutex alte scaudcA. Hamuli elegauter striatuli, juuioroa pubeseeutes. Folia 
basi rotundata vel subcuticula, 3-uervia, tenuiter coriacea, lueidu, erebre reticulata, 
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adulta glabra, junior* sabtaa aeons costam pnbeacentia, 2-8 poll, longa, 1-1 i lata, 
iu ramulis sterilibus interdum 5-6 poll, longa, et ultra 2 poll. lata. Peiiali i-1 poll, 
long}, superne incrassati, pubesccutes, doraitra glabrati. Panictda pubeaoentes, aiil- 
lam vol panllo supra-oxillares, solitorii vcl biui, tuberculo tomentoao insert®; mas- 
onite petiolis duplo longiorcs, puree ramoaiv, vcl stibrao<mi 08 £p, fceinincae simplices, 
petiolum vix tequantes, paueiflorrc, bubumflortc. Bractea minutte, aubolaUe. Drupes 
vix £-polli cares. 

Bypserpa niiula , Micrs (in Hook. Kew Joum. Rot.), does not appear to be dis- 
tinct from L. caspidata . Coccnlus cynanchoides , Prcsl, is perhaps also a synonym. 

8. COCCULUS, DC. 

'Nephroia, Lour. ; Nephroica, Holopcira et Diploclisia, Mien. 

Sepal a 0, bismntim itnbricala, exteriora minora. Petala 6, sepahb 
minora, amenta vel obovatn, integra vcl srepius cmarginata, v. plerutn- 
que auricnlata ct in rnasc. circa stamina involuta. Mas. Stamina 6 , 
jilumenta cylindrica vcl compress ; anther re terminates, subgloboste, 
4-loba?, bilocularcs, loculis lateraliter dehiscentihus ])rofunde didymis. 
Fcbm. Stamina sterilia 6 vcl nulla. Ooaria 3, gyuophoro brevi insi- 
(lentia, Stt/li ereeti vcl reflexi, ovarii Ion git inline, cylindriei. Drupes 
lateraliter compresstc, obovaia? \el rotundativ. Pulamen fragile, hippo- 
crepiforme, dorso carinatum et varie tuberculatum, utrinque profundo 
excavatum. Semen hippoerepiforme, cavitati putaminis conforme, Dm- 
bryo in albuniine pnreo carnoso lioraotropiib, radicula brevi cylindrica, 
cotyledonibus linearibus planis. — F rul ices scandentes vel saltern sarmen - 
tusi, rarimme sabered /, foliis forma car tin bast pseado-articufatis , petiolo 
graciti cyliudrieo hand dilatafo , inflorescentin axillari paniculata i pam- 
culis elougatis vel serpius panel //or is et faimineis interdum ad florem soli- 
tarium red net is. 

We include iu tins genus the whole of Mr. Milts’ tribe Platygoneir, as we cau- 
not attuHi that degree of un])orlauce to the shape of the petals (m itself iudeed far 
from constant in eauh species) which Mr. Micrs seems to do; nor do wc think that 
the modifications of the structure of the putamen arc either sufficiently constant or 
sufficiently important to be relied upon as generic distinctions. 

Diploclisia of Miers, with a very difltreut habit from the other Indian species, 
presents no characters by which to separate it genetically, except the elongated 
drupe. 

Corculus is mostly au Indian genus, but several American species are no doubt 
correctly referred to it, and some of the most common Indian species extend across 
tropical Africa cvcu to the west coast. One species (by Mr. Micrs referred to Diplo- 
chsta) is a native of New Holland, extendiug as far soulh as the colony of Victoria. 

Cocculus ovahfolius, DC , is also a true member of the genus, and is closely allied 
to C. Carolines. It is the Nephroia sarmentosa of Loureiro, of which Mentspermum 
hexayynvm , Hoxb. {C. hexigynus, Wall ) is a synonym. C. trilobus , DC., and Ne* 
phroia pttbtncrvis. Miers iu Hook. Kcw Journ. iii. 252, from Hougkong, are also, 
we believe, not distinct. 

Among the Menispermaeefe of Dr. Hooker’s East Nipal collections there is a spe- 
cimen, without flower or fruit, which so closely resembles Menispermum Dahuricum 
that it is probably a congener, und perhaps not specifically distinct. The leaves are 
deeply three-lobcd. There is also a three-lobcd Menisperraac^ous plant among Cap- 
tain Straehoy’s Kumaon collections, but in a very bad state. The genus Menisper- 
« mm only differs from Cot'culus by having 12-18 instead of 6 stamens. 
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Our specimens of the stem of Cocntlnx Lerba aro all arViall j one, evidently seve- 
ral years old, and one-fourth of an inch in diameter, is compact, woody, and cylin- 
drical, with only one rone of wood-wedges, These arc separated by very narrow 
medullary rays, and extend nearly from the pith to the circumference ; they are very 
much more numerous and closely placed than in C. fnnrifoUus , but their compo- 
nent tissues entirely correspond with those of thut plaut. Older stems may presont 
other concentric zones of wood. 

The stem of C. villosus attains a considerable diameter, but onr 8})ecimcns aro 
only small branches of tho same size and apparent age os those of .C. Lea-ha. The 
tissues of these only differ from those cf the above-named plant aud of C. laurif alius 
in the outer portion of the pith, which is contiguous to the wedges of wood, becoming 
smaller and denser, aud the cells elongating vertically into woody tubes, with blunt 
superimposed ends. This is a very common form of pith in lUenispcrms, varying 
in proportion to the more strictly cellulur pith in different species and individuals. 

In Cocculus maerocarpus the young shoots have the same structure os those of 
C. villosus, the outer pith -cells next the wood being elongated, woody, and dense. 
In a shoot nearly half an inch thick there are two zones of wood-wedges analogous to 
those of C. launfolius , ns described by Decnisne, while an old trunk, more than two 
inches in diameter, from Chittagong, believed to belong to this species, has a succes- 
sion of concentric zones of wood-wrdgcs, irregularly arranged around on excentric 
axis ; the number of zones on one semi-diameter being eight or ten, and on the other 
about twenty, owing to occasional union or suppression. The wedges of each zone 
are separated by thin medullary plates, which do not run in straight lines from the 
centre to the circumference. 

1. C. macrocarpus (W. ct A.! Prod i. 13); foliis fere rotunda- 
tis glabris longc petiolatis, paniculis longissimis, drnpis obovato-oblon- 
gis. — Wight, 111. i. 22. t. 7. Diploolisia macrocarpa, Mien in Taylor & 
Ann. ser. 2. vii. 42. 

IIab. In montibus inferioribus Zeylnnire, Gardner / TZi waites ! Main- 
bar, Wight I Coucnn, Graham , Law / — (r. s.) 

Fruie.r alte senndens, cortiec cincreo rugoso Ramvli cleganter striatuli, afro- 
fusci vel viridcseentes. Folia rotuudata vel reniformin, basi truueatn vel cordata, 
marginc subrepauda, obtusa vel retusa cuui mucrouc, run us acuta, 5 uervia, neivis 
Jalcrahbos extror».e vcuosis, glabcrnmn, subtus ghmea, 2-3 poll, longaet longitudino 
paullo latiora, pctiolo graeili 2-4-polJican. Vnmculw sccus ramos vetusiiores dis- 
positsc vel mrms versus apices ramulorum axillarcs, plermmpic clongatte, hnnd raro 
pedales, rumosre, multi Horse, ramulis 1-2 polliearibus npiee corymbosis solitariis vel 
fasciculatis. Srpala tenuissune lucmbranacca, lincis puuctisque purpurcis interdum 
contlnentibus (ut etiarn pctala et stannua et ovaria) notata. Petal a late euneata, tri- 
loba, lobo medio cmargiuato vel eroso-dcutato, rurius aeutiuseulo, Interalibus circa 
stamina involutis. Mas. Filamenta planiuscuhi, Iigulata. Anihrrw biloeularcs, ob- 
liqnas, didymm. Fosm. Stamina stcrilia G, carnosa, li nearin, obtusa. Ovarta ol>- 
longa, iucurva ; styli fere requilougi, recur Vi. Drujuv pollicares, obovalo-oblongfc, 
obtusrc, sarcocarpio parco viscido. Puiamen tenue, lignosum, dorso leviter eariuatum, 
utrinquo sulcis transversis profundis notatura, excavalione laterali elougato, subcur- 
vato, superne latiorc, costa lougitudinali per totnm Jongitudincm notata. 

A specimen, in leaf ouly, collected in the Khasm hills, is very like this species, but 
cannot in that state be identified with any certainty. A specimen collected m south 
China by Scemauu has also very similar foliage. 

2. C. laurifoliu* (DC. Syst. i. 530, Prod. i. 100) ; arborcus, fo- 
liis lanccolatis lucidis glabris breviter petiolatis, pauiculis axillaribus 
folio brevioribus.— ! iDelessert, Ic . Sel. i. t. 97 ; Coltsbrooke in Linn. Tr. 
xiii. 65 j Wall. Cat. 4965 ! C. nngustifolius, Uasakarl, llort. Bog. 172; 
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Stamina 6 ; fllammta cylindrica j anther# adnatro, ovales, biloculares i 
loculis lateraliter dehiscentibus. Fcem. Stamina sterilia 6, aubclavata. 
Ovaria 8. Stylus ad basin bipartitus, segmentis reflexis subulatis. 
Drug# subglobosee, Putamen hippocrepiforme, dorso cristattun, late- 
raliter utrinque cxcavatum, imperforatum. Embryo in axi albuminis 
cylindricus ; cotyledonibus elongatis, rndicula cylindrica vix latioribus, 
planis. — Truticea scandentes , foliis subpeltatis , petiolis gracilibuk bad 
articulatis , cymis dicholomis axillaribus longe pedunculatis muUifloris, 
tape in una axilla pluribus superpositis, interdum secus ramum elongatum 
aphyllum paniculatis. 

Perieampglus has the fruit of Cissampefos or Stepkama, with the flower of the 
tribe Cocculea . The bipartite style and peculiar inflorescence distinguish the genus. 

* When there are several cymes in one axil, they are superposed, and the higher is then 
usually supported on a longer peduncle, and bears more numerous flowers. 

The specimen of Loureiro’s Pselium at the British Museum, though very imper- 
fect, is clearly identical with Fericampyltu t in can us but as Loureiro’s character is 
very confused, the two sexes belonging evidently to different plants, the name must 
he rejected. 

The stem of Perieampglus incanvs is c}liudrical and grooved ; a portion of perhaps 
four or five years’ growth (or more) is one-t bird of an inch in diameter, and presents 
eighteen wood- wedges, separated by very narrow medullamj rags , there are evident 
traces of periodic deposition of wood in the wedges, marked by the number, size, and 
disposition of the great vessels The pith is loosely cellular in the centre, passing 
into woody tubes near the wedges of wood, and becoming very dense and firm m the 
medullary rays and bark. Liber-bundles isolated, applied to the cambium layer, hut 
not much increased after the first year. 

1. P. ineaxms (Miers in Taylor’s Annals, ser. 2. vii. 40) ; foliis 
fere orbicularibns acutis vel obtusis. — Cocculus incanus, Colebrooke in 
Linn. Tr. xiii. 67. Clypea corymbosa, Plume, Bijdr. 24. Cissampelos 
Mauritiana, Wall. Cat. 49 SO! ( non EC). Meni&permum viilosum, 
Roxb. El. Ind. iii. 812 ( non Lam.). 

Hab. In dumetis subtropicis Sikkim ! Assam ! Khasia ! Silliet ! Chit- 
tagong! Tenasserim! Malaya usque ad Malacca! — (v.v.) 

Distkib. Java! 

Frtitex scandena, ramulis fulvo-tomentosia demum fere glabns. Folia latissima, 
basi leviter cordata vel subtruucata, subpeltata, mueroue subdeciduo apiculata, inter- 
dura retusa, diametro 2-4-pollieana, petiolo 1-2-pollieari tomentoso, supra glabra, 
subtus olbo- vel eincreo-tomentosa vel lncaua, rarius glabreseentia, 5-nerm. (Jynue 
bi-trichotoraee, folio breviores, peduneulis 1-2-poU icanbus. Bract ea ad raimficationes 
subulate. Sepal a dorso villosa Petal a trapczoidea, acuta vel obtusa, marginibus 
inflexis. Drupie lmte rubrsc. Putamen dorso seriebus 3 tubereulorum obtuaorum 
notatum. 


Tribus IV. Cissampelidejs. 

Stamina in columnam centralem cylindricam coalita, apice discum 
planum peltatum rotundatum margine autberiferum gerentem. Ovaria 
solitaria, stylo 3-5-partito coronata. Embryo liippocrepiformis, cylin- 
dricus, in axi albuminis parci, cotyledonibus oppositis. 

This tribe is characterized by the solitary ovaiy, crowned by the style, which is 
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divided to the base into three or five divergent, almost acicular teeth. The ovule is 
inserted considerably below the middle of the ventral suture, and the chalasal end is 
rounded, while the upper end is elongated and gradually narrowed towards the apex. 
The inflorescence is also often different from that of the other tribes, but it is pecu- 
liar in each genus, and in Cissantpelos the male cymes are very like those of Peri- 
rampylus. The leaves are generally, but not always, peltate. 

10. STSPHANXA, Lour. 

Clypea, Blame ; Stephauia, Clypca, et Ueocarpus, Mierx, 

Mas. Sepala 6-10, biserialia, ovalia vel obovata. Petala 8-6, obo- 
vata, carnosa. Fgem. Sepala 3-5. Petala totidem, carnosa. J)rupa 
solitaria ; putamen compressum, hippocrepiforrae, dorso tuberculatum, 
ad latera utriuque cxcavatum et foraminc circulari perforatum. — Fru- 
tices scandentes, foliis plerumque peltatis t iuflorescentia axillari umbel - 
lata. 

Asa Gray has pointed out the incoustaucy of the character derived from the num- 
ber of ports in each verticil of the flower, and has accordingly reduced Mr. Miers' 
genus Clypea , which is not marked by any striking characters of vegetation or in- 
florescence. As they now stand, the genera of C/ssampelideir are all very distinct in 
inflorescence ; but in several species the floral characters, of the female especially, are 
still imperfectly known. 

In Stephania rotunda a piece of stem, six to eight years old, is about half an inch 
in diameter, of a spongy consistence, with much cellular tissue. Pith of large, loose, 
elongated utricles. Medullary rays and bark the same, all full of Btarch -grannies. 
Bpidervm smooth, covered with longitudinal rinin> of tumid cells, with projecting 
lips. Wood-wedges twelve, cuncnte, with broad mcdullaiy rays, formed of pnnetate 
plenrcnchyma, and large vessels whose walls are covered with very narrow, oblique, 
transversely elongated discs, each with a mesial dark line Liber a very narrow ar- 
cuate line of pleurcnchyiuu opposite each wood- bundle, and sometimes confluent into 
a narrow zone of liber ; it does not increase after the first year. Bark tolerably 
broad, cellular, with scattered masses of selerogen cells, cucumfercnce of many layers 
of radially compressed cells It is thus almost identical in structure with Tinospora. 

In S. eleganx the. base of a portion of stem of great length, but not many years 
old, and ono-fourth of an inch in diameter, is moderately woody, seven-angled , an- 
gles opposite as many wedges of wood of ordinary memspermous tissue. Pith nar- 
row, of loose hexagonal cellular tissue. Medullary rays very large, as broad as the 
wood-wedgos. 

Among Dr. Hooker’s Sikkim Memspermacem there is a specimen m young fruit 
which seems to constitute an undesenbed species of this genus. The leaves arc 
broad ovate, acuminate, cordate at base, not peltate, thin, pule below, palmntcly 
seven-nerved, glabrous, except the nerves, which are slightly adpressed-liairy be- 
neath. They are 5 inches long, broad, and the slender petioles an: 8 inches in 
length. The female inflorescence is umbellate on a long peduncle, with subulate 
bracts. The youug frnits arc subsossilc, in heads, at the apex of thick fleshy rays, 
£ inch long. There is in the Hookcrian Herbarium a very similar specimen, without 
flower or fruit, from Garhwal, collected by Major Madden, in which the leaves arc 
pubescent underneath. 

1. S. elegans (H.f. et T.) ; foliis elongato-deltoideis acumiiiatis basi 
truncatis vel cordntis tenuiter coriaccis glaberrimis, umbellis longe pe- 
dunculatis, umbelkilis laxifloris. 

Hab. Khasia 1 Assam ! Sikkim * Kumaon, Sir. et Wint. / a planitie 
nd alt. 6-7000 ped.! — (FI. per totum nest.) (r. v.) 
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Frutit soandens, caule gracili aagulato striato glabra. Folia interdum spice ob- 
iwa, subtus pallida, SJr-i poll, longa, 1-21 lata, petiolo gracili dimidio breviore, 
Pedunculi graciUimi, pleruraque petiolis longiores, fructiferi ssepe folia superantes. 
tfmbella multiradiatse, interdum bis divisse. Flores purpura vel virides, graveo* 
lentes. Sepala late ovata, acuminata. Petala obovata, intcrdum emarginata. Drupes 
translucentes, subglobos®, rubrco. 

This pretty little species, which is very common in the Eastern Himalaya among 
the lower hills, appears undescribed, unless it be the 8. longa of Loureiro, with 
which, however, we cannot venture to unite it, as the description does not satis- 
factorily accord. No specimen of that plant exists in the British Museum. It may 
readily be known from the next by the flowers being supported on pedicels, and not 
collected into heads. • 

2. S. hemandifolia (Walpers, Hop. i. 96) ; foliis ovatis vel sub- 
deltoideia acutis vel obtusis interdum acuminatis, umbellulis capitatis. 

a; foliis subtus glabris vel secus nervos tenuiter puberulis, pedun- 
culis glabris. — Cissampelos hemandifolia, Willd. ; DC. Syst. i. 533, 
Prod. i. 100; Wall. Cat. 4977 D! Clypea hemandifolia, W. et J. 
Prod. i. 14; Wight , Ic. t. 939, Spic. Neilg. t. 7. 

0 ; foliorum pagina inferiore pedunculisque pubesccntibus. — Cis- 
sampelos discolor, DC. Syst. i. 534, Prod. i. 101 ; Plume, Bijdr. 26. C. 
hexandm, Roxb. FI. Ind. iii. 842. C. hemandifolia, Roxb. FI. Lnd. iii. 
842 ; Wall. Cat. 4977 E / Ft 0 / II! Kf ( excl . cat. lit.). Stcphania 
discolor, IJassk. PI. Jav. Rar. p. 168. 

Hab. Yar. a. In dumetis humidis prsesertim montanis Zcylanim 1 
Carnatiom australis! Malabar! Concan 1 a planitie ad alt. 7000 pod. 
Var. 0. In Malaya ! Ava ! Chittagong ! Khasia ! Bengalia ! ot in Hima- 
laya subtropica orientali et media nb Assam ! ad Nipaliara ! — (FI. per 
totum annum.) (t>. ».) 

Distbib. Abyssinia, Java, ins. Philipp., Timor, Australia tropica. 

Frutex scandens, ramulis striatis glabris. Folia basi truncata vel leviter cordata, 
tenuiter ooriacea, subtus pallida vel glauceacentia, glabra vel tenuiter pubescent ia, 
3-6 poll, longa et tcquilata vel i angusliora, pptiolo H~4-pollicari. Peduncuh 
ttxillarcs, abbreviati vel petiolos superautes, apicc umbcllati; umbellaj radii longitu- 
diuc varii, bracteis subulatis etipati, capitu/a 8-1 2- vel pluriflora gerentes, intcrdum 
proliferi. Sepala obovata, obtusa. Petala dimidio minora, 3-4. 

The amount of variation to which this species is subject is so great, that we have 
little doubt that all the synonyms quoted above arc correctly referred to it. Indeed, 
we can assign no characters for the separation of Cissampelos Forster t, DC. ( Stepka - 
nia Forsten, Asa Gray, Plants Wilkes’ Exp.), to which Clypea venosa, B1 Bijdr , and 
C. glaueescettB, Dene. PI. Tim., ought, in all probability, to be reduced. The Malabar 
and Nilghiri plant is usually more glabrous tliau the eastern and Himalayan form, but 
the. latter occasionally occurs w ith the leaves quite glabrous below. So far as we have 
obsorved, however, the peduncles of the eastern plant are always pubescent, and those 
of the western plant always glabrous ; but more extended observation will perhaps 
break down even that difference. Stephaaia Abyssmica of Richard, FI. Abyss, t. 4 
(which is Ileoearpus Schimpert , Miors, or Meruspermum Schimperi, Hochstetter), is 
evidently the same as the glabrous Nilghiri form. Both varieties occur in Java, aud 
the glnbrouB form extends to Timor and the Philippines, while the pubescent state 
occurs in tropical Australia. Wight and Arnott quote under this species Cocculvs 
RoxburgfUanus , Wall. Cat. 4972 A ; but in the Linnean Society’s collection that and 
all the other letters belong to Stephania rotunda , Lour., except a specimen from the 
Calcutta garden, distributed at a later period than the rest, and included in one of 
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the Kupplementary list* under the letter C, Dr. Wallich having inadvertently over- 
looked the previous employment of that letter in the body of the work. 

3, S. rotunda (Lour.! FI. Coch. Chin. 747) ; foliis late ovatie vel 
fere rotundatis irregulariter sinuato-lobatis vel repandia tenuibua gla- 
bris longe petiolatis, umbellulia laxe cymosis. — Cocculus Roxburghia- 
nua, Wall. Cat. 4972 ! (vix DC!) ; W. et A. Prod. i. 450 in adnot. C. 
Finlaysonianus, Wall. Cat. 4974 ! excl. spec, sinist. ad S. hernandifo- 
liam pertinens. Cissampelos glabra, JRoxb. FI. Ind. iii. 840 (et vero * 
similiter etiam Herb. Hamilton). Clypea Wightii, Am. I in W%ght t HI. 
i. 22. 

Hab. In Himalaya tropica et tempernta a basi ad alt. 7000 ped. ; 
Simla! Kumaon, Str. et Wint.I Nipal, Wall.! Sikkim! Bhotan, Grif- 
fith ! Assam, Hamilton ; in montibus Khasia ! et Silhet, Wall. !; in 
Pegu, McClelland! ; et in montibus peninsula australioris ad Courta- 
lam, Wight! — (FI. Apr., Jun.) (r. v.) 

Distrib. Siam ! Cochin China ! 

Frutex alte scandcns. Radix tuberosa, magna, subglobosa. Cattles vetustioree 
tuberculis rimosis crcbris tecti, grisci vel flnvioantcs ; juniorcs glaborrimi, atrofusci, 
striati. Folia obtusa vel acuta, interdum acuminata, subtus pallida, 3-7 poll, longa 
et requilata. Petioli folia fcquantcs vel (prrcscrtim m foliis majoribus) longe supe- 
rantes, interdum 9-pollicares, graciles, basi suburl iculati. Pedunculi longitudine 
valdc varii, ssepc petiolos tequantes, axil! ares et graeillirai, vel secue caulcs ernssiores 
ad axillas foliorum dclapsorum soli tan i aut in ramulo abbrovialo aphyllo raccmoHi, et 
tuuc ernssiores, foeminci siepc camosuli. U mb elite radii abbreviati vel elongati, 
basi bracteolis subulntis stipati, cyiuosi. Flores nuynseuli, diametro interdum frro 
i-pollieares, sed plcruinque mmores, flavidi vel crocei, carnoauli. Sefiala in florc 
masc. 6-10, bisenalia, august e cimeatn, obtusa, dorso furfuracea vel puberula. Pe- 
tal# 3-5, late cuneatn, sepalis 4 breviora. Jlrupse glabnc. 

Lourciro’s sjiecimcn in the liritish Museum, though very imperfect, evidently be- 
longs to the species now described. We refrain from quotiug l)e Candolle's C. Rox- 
burgluanus , because he describes the peduncles as “adpresae vclutini, w and the leaves 
as quite entire , his description is also otherwise unintelligible. C. Wightii , Am., is 
stated to have the male flowers in n simple capitulum, but the specimen before us 
(which boars ripe fruit) ugrees so exactly with S. rotunda that we cannot doubt the 
ideutity of the two; probably, therefore, the male umbels arc very young, in which 
state those of S. rotunda appear to form a simple head, Roxburgh describes the 
female flower with one sepal, and two petals longer than the sepal, and of a deep 
orange-yellow colour. This is evidently the structure of the genus Cgrlea, but 
Loureiro describes the perianth of the female flower os consisting of six leaves. We 
do not possess the means of determining this point. Possibly Roxburgh may have 
had sent to him specimens of Cyclca popuhfolia, as his description of the female in- 
florescence does not agree with our specimens, in which it is the same ns in the male. 
According to Roxburgh the tuberous roots of this species are very uend, and are 
used in medicine. Loureiro says they are very bitter, and have similar qualities 
to those of Aristolochia rotunda. 


11. CISSAMPBLOS, Linn. 

Mas. Sepala 4j * Pelala 4, in coroll an! cupuliformem margins fere 
iudiviaam ooalita. Fcbm. Sepala % in squamam carnoaulam saepiua 
binervem emarginatam vel indivisam bractea antica suffultam ooalita. 
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Prupa subglobossc. Putamm compressum, dorso tuberculatum, lateri* 
bus utrinqtte excavatum. — Frutices scandentes vel suberecti , inflorescen- 
tia mascula cymosa, foeminea racemosa floribus ad axillae bractearum 
rotmdanm fascicuhtis . 

The female flowers of this plaut have usually ’been described very differently, as 
possessing a lateral calyx of one sepal, with one petal in its axil, and no one seems 
to have adverted to the anomalous nature of suoh an arrangement. The composi- 
tion of the so-called petal is generally indicated by the existence of two nerves. It 
is often emarginate, and wo have several times seen it bipartite to the very base. 
The female (lower is thus evidently analogous in structure to that of Cyclea. With 
regard to the lateral position usually ascribed to the bract and sepal, they are cer- 
tainly opposite the ovary, and are, therefore, more probably anterior. 

The only Indian Cissampelos is very widely diffused throughout the tropics. 
Except one West African plant, the remainder of the genus is American. Several 
species are erect or subcrect, and quite distinct , but many of the scandent ones 
have very slender claims to be considered species, and will probably be reduced on a 
careful revision of tho genus. 

Cissampelos acuminata, DC., is not determinable with certainty without an au- 
thentic specimen. From the description, it is evidently no Cissampelos . It may be 
Limacia iriandra or cuspidata, but the very short petioles (two to three lines long) 
seem rather to point to Cocculus laurifolivs. 

Our Indian Cissampelos has rather soft aud spongy wood ; a section of a stem one- 
fourth of an inch in diameter, and several years old, presents twelve to fifteen large 
irregularly formed wood-wedges, separated by narrow medullary rays ; these wedges 
reach about tho same distance from the hark, but do not all advance inwards to the 
pith. Bark a dense compact mass of homogeneous 1 issue, applied close to the liber, 
and trausversed by longitudinal canals full of a red secretion. Liber-bundles isolated, 
opposite each wedge of wood, and in contact with the cambium layer, separated from 
one another by broad wedge-shaped terminations of the medullary rays. Pilh spongy 
in the centre, and traversed with canals like the bark, becoming denser towards the 
wood, and very dense and opaque in the medullary rays. Wc have no large speci- 
mens of this species to compare with Decaisue’s description and figure of C\ Pareira, 
but the structure of the stem differs in no respect from that of the first wood-zone of 
that plant. 

1. O. Pareira (Linn. Spec. PL 1473) ; scandens, foliis reniformi- 
bua vel rotundatis vel late cordatis plus minus pubescentibus, cymis 
masculis longe pcdunculatis multifloris pilosis, racemis foemincis brac- 
teas rotundatas araplas gerentibus, drupis subglobosis hirsutis. — Lam . 
III. t. 880 ; PC. Syst. i. 633, Prod. i. 100 ; Maqfadyen, FI. Jamaic. i. 
16 ; Blanco , FI. Filip. 816. C. Caapeba, Linn. Sp. 1473 ; PC. Syst. 
i. 636, Prod. i. 101 ; Boxb. FI. Ind. iii. 842 ; Rich. Cub. 68. C. Coc- 
culus, Poir. Did. v. 9 (excl. syn. panels). C. convolvulacea, Willd. ; 
PC. Syst. i. 536, Prod . i. 101 ; Wall. Cat. 4979 ; W. et A. Prod. i. 14; 
Boxb. FI. Ind. iii. 842 ; llassk. PI. Jav. Bar. 107. C. Mauritiana, 
Thouars, Joum. Bot. 1809. ii. t. 3-4 ; PC. Syst. i. 635, Prod . i. 100, 
{non Wall . Cat.). C. pareiroides, PC. Ess. Mid. C. orbiculata, 
PC. Syst. i. 537, Prod. i. 101. C. hirsuta, PC. Syst. i. 636, Prod. i. 
101. C. tomentoso, PC. Syst. i. 636, Prod. i. 101. C. microcarpa, 
PC. Syst. i. 534, Prod. i. 101 ; Maqf. FI. Jam. i. 1*7. C. hemandifolia, 
Wall. Cat. 4977 A/ B partim 1 Cl If C. obtecta, Wall. Cat. 4981 ! 
C. gracilis, St. Hit. FI. Bras. Met. i. 64. C. mucronata, A. Rich. FI. 
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Se*eg. i. 11. C. acuminata, Bentk.f PI, Hartweg. C. nephrophyila, 
Bofer, Ann. Sc. Nat. ter. 2. xx. 55. 0. comata, Mien / in Hook. Niger 
FL 215. C. Vogelii, Miere, l. c. 214 {quoad plant. mascJ ). C. ms- 
color, A. Gray, Bot. Wilkes JExped. i. 88 {non DO.). Menispermum 
orbiculatum, Linn. Sp, 1468. Coccuius orbiculatus, DC. Syst. i. 528, 
Prod. i. 98. C. villosus, Wall. Cat. 4957 Gpart'm! (spec. mate.). C. 
membranaceus, Wall. Cat. 49671 

Quoad foliorum formam variat — 

a. foliis peltatis rotundato-deltoidcis basi truncatis. 

foliis plus minus peltatis rotundatis vel late ovatis basi cor- 

datis. 

y. foliis baud peltatis rotundatis vel late ovatis basi cordatis. 

8. foliis baud aut vix peltatis rcuiformibus obtusissimis ssepe eraar- 
ginatis. 

Quoad indumentum variat — 

a. foliis firmis conspicuo nervosis laxe hirsutis vel tomentosis. 

b. foliis tenuibus supra puberulis subtus adpresse sericeis. 

c. foliis supra glabnusculis subtus pubescentibus. 

d. foliis etiam jumoribus utrinque glubriusculis. 

IIab. Per totain ludicc planitiein et in inontibus utriusque penin- 
sula) et Himalaya) inferioris usque ad Jelam numen vulgatissima/cx- 
ceptis provinciis aridissimis Afghanistan, Belucbistan, Sindb, Marwar, 
Panjab. — (PI. per totum annum.) (v. v.) 

Histuib. In zona tropica et temperata calidiore utriusque orbis. 

Frutex nlte scaudens, ramnlis striatulis tomentosis vel pubescentibus, rarius sub- 
glabris. Folia forma ct mngnitnduic valde vana, pleruraque obtusa cum nmcrone, 
rarius acuta, rarissime aemninata, basi tmneata vel cordata, smu aperto vel pro- 
fundo, diametro 1-4-pollieaua. Pi’iiolt folia pleruuique vix irquantes, intordum duplo 
auperante8. Cynut niasculec axillares vel paullo extra-aiillares, iuterdum in rainulo 
axillari corymbosic, ^--1£ poll, longrc, plcrumque 2-11 superpositaj in codcm axilla, 
decomposiUe, multiflorcc, bracteolis uunutis subulaliB rarissime una all crave sub- 
foliosa. Pedunculi gmciles, pubescentes vel tomentosi, vel pilis patcutibus hirsuti, 
plerumquc petiolo dimidio breviorce, interdwn cum superantes. JjOco eyinu* infe- 
riors vel omnium, in plantis luxurmntibus, ramus microphyllus clougatus, cymas par- 
vulas in axillis gerens, baud raro cvolvitur. Racerni feeminet solitarii vel bini, axil- 
lares, florigeri folia vix mquantes, fructiferi plcramquc elongati. Bracleu? subsessilrs, 
dense vel luxe imbricatm, rotundatic vel renifonnes, brcviter vel louge mucronatrc, 
cinereo-incantc, plerumquo cikato-villosu*, interdura glabra*, in spcciminibus luxuri- 
antibus peliolatse, vel in folia parva evoluttr, in fructu persistentes, vel rarius post 
floresceutiam decidua;, iu fructu immut.tla* vel submembranacefc. Pcdtcellt florum 
foomineorum brevissimi, pubescentcs vel laxe villossc. Ovana tomeutosa, rarius gla- 
briuscula. Drupa compressne, subrotundaltc, coccinese, circa 2 lineas lata?, hirsute 
vol deinum subglabrse. 

The long list of synouyms which we have given above will show the view wc take 
of this species. Wight and Aruoti having reduced all the Indian forms to Otssam- 
pelos cnnvolvulacea, it became necessary to And some character, if possible, to dis- 
tinguish that species from its American and African congeners. The two charac- 
ters indicated by Wight and Arnott, namely, the lenglh of the stamina! column 
and the shape of th<* male sepals, proved very unsatisfactory, and an examina- 
tion of the floral organs, male and female, has indicated a degree of variability for 
which wc were not prepared The size of the flowers, both malt and female, the 
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•hape of the male sepals and of the cup of the corolla, the shape of the bract in the 
female inflorescence, and the number, size, and degree of hairiness of the flowers, 
are all extremely variable. The shape of the sepal of the female flower, we thought, 
might afford characters of importance, but it may be seen to vary to a great extent 
even in the different flowers in the axil of the B&me bract, not only in size, bat in 
shape, being sometimes spathulate obovate, sometimes broader than long, and quite 
entire, at other times emarginate, or even bipartite to the base ; it is either very 
fleshy or almost membranous, nerveless, or one* two- or three-nerved, with or with- 
out red oblong dots (intercellular spaces full of a coloured juice), hairy, or almost 
glabrous ; the bract is equally variable in absolute and relative size. 

An examination of many hundred flowers having shown that no reliance can be 
placed on characters derived from them, and the shape of the leaves being mani- 
festly of no value as a character, we have been compelled to conclude that the 
American and Indian plants arc not distinct. Poiret had already anticipated us 
in this conclusion; and though some of the synonyms which he quotes are un- 
doubtedly erroneous, it is evident that the Indian plant which he declared so posi- 
tively to be the same with the Far nr a and Caapeba of America, was the C. con- 
volvulacea of Willd. and Wight and Aruott, and that his mistake lay, not in this 
conclusion as to the specimens before him, but in supposing that these produced the 
Cocculus berries of commerce. 

We have carefully compared a very extensive series of specimens of this species 
from India, Africa, and America, and can with confidence declare that many Ameri- 
can and African specimens are identical with others from India. There are, no 
doubt, one or two forms from America for which we have not been able to find exact 
representatives among our Indian specimens; but their differences are so trifling as 
to be quite within the limits of variation m this very variable Order. 

It will be seen that we have not quoted many synonyms of American authors. 
We believe the number might have been very much extended, but the want of au- 
thentic specimens has prevented us from enlarging the list. The characters dwelt 
upon for the discrimination of the numerous species described are notoriously variable 
in all the species of this genus, and we think it very doubtful if more than one Bcan- 
dent species exists in America at all liable to be confounded with C. Pareira. 

Cissampelos Vogelii, Miers, from tropical West Africa, is perhaps distinct, the 
shape of the drupe being much more elongated. The male specimen, which Mr, 
Miers considered to belong to thal species, we have above referred to C. Pm exra. 
(J. Vogelii is also an American plant ; at least specimens of C fasciculata , Bcntbam, 
which is perhaps the same as C. denudata , Miers, and is only a tomentose state of 
C. andromorpha, DO., are undistinguishablc from it. 

Cocculus membranaceus, Wallich, is a curious diseased state of C. Pareira, irt 
which the branches are covered with multitudes of little pale-coloured leaves. It is 
not uucommon in shady jungles in the damper parts of the Himalaya. 

12. CYCLE A, Arnott. 

Cyclea et Rhaptomeris, Miers. 

Mas. Sepala 4-8 in ealyeem campanulatura vel infkto-subglobosum 
coalita. JPetala totidem, plus minus coalita. Anther# horizontales, 
sepalis numero ©quales, uniloculares, transverse dehiscentes. Fcem. 
Sepala 2, lateralia, bractea antica suffulta. Ovarium solitarium, anti- 
cum. Stigma in segments 8-5 subulata radiatim divergentia fissum. 
Drupa subglobossB. Putamen hippocrepiforme, dorso varie tubercuk- 
tnm, lateralitcr convexum, baud excavatum, sed intvs loculos 2 vacuos 
iis Limaci# similes continens. — Frutices scandenfes , inflorescentia pani- 
culaia axillari. 
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This genus, which was originally proposed and characterised by Arnott, in Wight's 
* Illustrations, ' has been adopted by Mr. Miers, and appears very natural. * It is at 
once distinguished from Stephania by the paniculate inflorescence. The characters 
of the female flowers are not yet perfectly ascertained, as we have only been able to 
examine those of C. Burmanni and C. popuiifolia in a very advanced state, in which 
they appear to ns to present the characters given above. The potamen differs from 
that or CUsampelos and Stephania precisely ns do those of Lmacia and Cocculus 
from one another. Rkapiomeris appears to differ chiefly in the number of parts, and 
is therefore not tenable as a genus. The degree ot‘ combination of the petals varies 
so much even in the same species, that we cannot venture to employ it as a generic 
character. 

In Cyclea populifolia a portion of stem, of five or six years’ growth, and half an 
inch in diameter, is soft, with a spongy bark, rather small pith, and sixteen rather 
narrow wood-n edges. Pith of elongated delicate cells, superimposed by their square 
apices, and full of starch. Medullary rays of mural cells. Wood-wed yes (on a 
transverse section) lincar-clavate, of much dotted pleurenchyma, and large vessels 
with transverse bars and gashes. Liber-bundles free from the wood, rather small, 
and apparently not increasing after the first year. Bark of soft hexagonal cellular 
tissue, surrounded by several dense layers of radiully compressed cells. The wood of 
the other species is very similar. 

1. C. Burmanni (Miers, in Taylor’s Annals, l.c., non Arnott); 
foliis peltatis elongato-deltoirieis acumiuatis basi cordntis sngittato- 
Jobntw, lobis rotundatis, margine subrepandis, calyce inflate subglo- 
boso 6-8-lobo, corolla dmiidio minore nrceolata vix lobata. — Cocculus 
Burmanni, DC. Sysi. i. 517, Prod. i. 96. Clypea Burmanni, TV. el A. 
Prod, ex parte. — Burnt. Zeyl. t. 101. 

Hab. InZeylauia, Walker! (prope Pcradcnia, alt. 2G00 ped., Gard- 
ner!) Concan, Gibson! Slocks ! — (». «.) 

Prutex scandens. Cavles sulcnti, pilosiusculi vel glabrescentcs. Folia fenuiter 
coriacea, iis C. peltata longiora et august iora, supra mtidn, subfus dense pubescentia 
vel rarius subglabra, 2-4 poll, longa, basi 2“^ poll. lata, petiolo ^-ll-polheari. 
Pauicula? folia sequantes vel longe superantes, laxe ramosn\ inultiflortc, pubeBcentes. 
Flores masculi iis C. peliata duplo majores, subglobosi, hispiduli. 

This species is readily distinguished from the next by the shape nnd size of the 
male flowers, but much coufusion exists in the synonymy of the two. Wight and 
Arnott distributed specimens of both, but their description (of the flower at least) 
seems to hove been taken entirely from the next. Burmann’s plate, however, corre- 
sponds in foliage with the present species, and though the flowers are represented 
much smaller, they are desen bed ns G-fid. We have therefore followed Mr. Micis 
in referring Burmann’s figure to the plant described above. A fragment of C. Bur- 
manm exists in the Wallichian Herbarium at the Lmnenn Society, under No. 4982, 
collected by Heyne, and communicated by Wight, whose own specimens belong to 
the next species, under which, therefore, we have quoted Wtilheh’s synonym. As 
the characters denved from the shape of tho leaves cannot be considered certain 
till confirmed by careful study of the living plant, we do not describe in detail the 
femalo plant, though we have a specimen before us from Ceylon which agrees in 
foliage with the male, and is llierefore probably referable here. Judging from this 
specimen, the female inflorescence does not differ from that of C. peltata. 

2. C. peltate (H.f. et T.) ; foliis peltatis deltoideis basi subcor- 
datis, petaiis calyce campanulato 4-lobo dimidi o brevioribns in cyathum 
irregulariter 4-lobum coalitis. — Menispermum peltatum, Lam. Coc- 
culus pelfcntus, DO. Syst. i. 516, Prod. i. 96. Oissampelos discolor, 
Wall. Cat. 4982! (ex parte), non DC. nec Blume. C. barbata. Wall. 
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Oat. 4978 ! Clypea Burmanni, W. et A, Prod . i. 14 {ex parte), non DO. 
Oyclea Burmanni, Amolt in Wight III . i. 22. — Rheed. Mol. vii. t 49. 

Hab. In Zeylnnia, Walker! etc.; Malabaria et Carnatioa australiori, 
W%ght! Concan, Law! Assam, Jenkins! Khasia ! Chittagong 1 Ava et 
Pegu, Wall.! Malacca, Griff.! Singapur, Wall .! — {v. v.) 

Disteib. Java, Spanoghe! (in Herb. Hook.) 

Frutex soandem. Cattles sulcati, jpilis laxis stramineis subreflexis sparsis hispiduli, 
rarius glabrescentes. Folia lnte deltoidea, margine subrepanda, acuta vel obtusius- 
cula, mucronata, teuuiter coriacca, 3-6 poll, longa, 2-4 lata, pctiolo 1-24-pollicari, 
supra glabra vel pills paucissimis sparsis tecta, et margine ciliata, sabtus pubesceutia, 
teuuiter tomentosa vel rarius glabra. Fanicvhr pnullo supra-axillares, folia sequantes 
vel superantes, puberula* ; masc. plcruraque longiores, gruciies, interduin pedales, ra- 
mulis elongatis vel subcontracts multifloris ; fcem. strict iores, folia vix seqnantes, 
8-6-polli cares, ramis rigidis l-2-pollicaribu3. liractea oblongtcvel Bubulatas. Flores 
masculi hispiduli vol glabrescentes. Drupe? reniformes, lateralitcr comprcssse, pilosce. 

We are not quite satisfied that all the synonyms above referred to belong to one 
species, because our specimens from the Madras peninsula bear only female flowers, 
while those from the eastward are all male. We have not, however, been able to 
find any characters upon which to found a diagnosis between the two. We know 
from our own Khasia specimens that the degree of branching of the male panicle 
varies very much, as well as the amouut of hairiness of the stem, and the pubescence 
of the under-surfaecs of the leaves. The degree of division of the lobes of the corolla 
is nlso a very variable characlcr. 

We possess panicleB of fruit of another species of Cyrlea , collected iu the Khasia 
lulls, without leaves, and preserved in spirits. Those drupes are quite glabrous, ar- 
ranged in panicles 3-4 inches long, of which the branches are very short. They 
resemble very closely the female panicles of Mr. Miers’ Cyclea deltoidea from Hong- 
kong. 

3. O# populifolia (H.f. et T.) ; foliis cordatis acuminatis haud 
peltatis. — Menisperniea, Griff, ltin. Notes , pp. 114, 165. 

IIar. In dumetis subtropicis Sikkim 1 Hhotan, Griffith! Khasia ! — 

(ff. V.) 

Frut ex alte scandens, cortice ramorum lactca, ramulorom cinereo-pnbeseente. 
Folia late cordata, 7-0-uervia, subtus crcbrc reticulata, eoriacea, firms, supra glabra, 
subtus pilis rigidiusculis pubeseontia, 4-6 poll, longa, 3-6 lata, petiolo 2-4-pollicari 
pubescente cylindrico, basi et npiee incrassato. Fame it Ur axiliares, tomentosm, ex 
eadem axilla plures, fcemiueie plerumque e caulibus crassioribu9 ; masc. in specimi- 
nibus vix evolntro, decomposite, multifioree, calycc campanulato 4-lobo, authera pel- 
tata disciforrai 4-loculari ; fcem. 2-6-polhcares, raraostc; fores m spec, fere oranibns 
delapsi, sepal is 2, lateralibns, camosulis, glabris, subcucullutis. Drupes glabree. 


Tribus III, Pag bygone*;, Miers. 

Ovaria 3 vel plura. Drupes ovales vel bippocrepiformes, styli cica- 
trice fere basilari. Putamen haud tuberculatum. Semen uncinatum, 
exalbuminosum. Embryo semini conformis, cotyledonibus semicylindri- 
cis carnosis araygdalinis. 

13. PAGHYGONE, Miers. 

Sepala 6, biserialia, exteriora minora. Petala 6, auriculata, sepalis £ 
breviora, stamiua amplectcutia. Mas. Stamina 6 ; fflamenta cyliudrica, 
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spice inoarva ; anther a subglobosae, didym®, bilooulares. Ovaria ru- 
dimentaria S, minutissima. F®m. Stamina 6, ananthera, breviter da- 
vata. Ovaria 8. Styli crassi, horizontales. Drupa reniformea, late- 
ribus leviter exeavatse. Semen hippocrepiforme, radicula brevissima, 
stylo subbasilari approximate, cotyledonibus semicylindricis vel sub- 
davatis fere corneis. — Fruticea scandentes, floribus axillaribus racemod s. 

A piece of the stem of P achy gone, one-fourth of an inch in diameter, is firm and 
woody, faintly sulcate externally. Pith occupying the greater part of the stem, 
wholly composed of vertically elongated, parallel woody cells, with square superim- 
posed ends, the inner shortest. Medullary rays of mural cells. Wood-wedges about 
thirty, placed near the circumference, of dotted pleurenchyma and few large vessels. 
Liber-bundles closely applied to wood, semilunar, rather broad. Bark a narrow 
eellular zone of long cells, with very thick transparent walls 

1. P. ovata (Miers, mss.) ; foliis ovato-oldongis subtrapezoideis, 
raeemis masculis folia superantibus. — Cissampelos ovata, Pair.; DO. 
Syst. i. 587, Prod. i. 102. Oocoulus leptostachyus et brachystacbyus, 
DC. Syst. i. 528, Prod. i. 99 ; Decaisne , Timor 96. 0. Plukenetii, DO. 

Syst i. 520, Prod . i. 97 ; W. et A.! Prod. i. 14 ; flight, 1c. j. 824, 
825. Cocculus Wiglitinnus, Wall. Cat. 4959 A! 

Hab. In Zevlania, Thtcaites ! et in Carnatic® arenosis preesertiin 
prope mare, Wight ! — ( v . s.) 

Distrib. Timor. 

Frutex altc scandeus, ramosissimus Ramuh eleganter striatuli, tomento flave- 
scentc iucani, demum glabrcsccntes. Folia basi cuueutn vel rotundata, apice oblusa 
vel retnsa cum mucronc, 3-5-uervin, crasse coriacca, ntrmque glabru, 14-2 poll, 
longa, |-li lata, petiolo -p-^-pollican iucano-pubcsccntc, apice incrassalo et sub- 
articulato; petioli et racenii basi fasciculo pilorum circumdati. Bacemt grucilcs, pu- 
besceutes vel tomeutosi, masculi folia superautes, ftnninei folia vix a*quantes vel 
breviores. Pedicelh llores vix superantes Oracle m subulatu*. Flores mirmli, 
maaculi in axillis bractcnrum fuseiculati, fceminci sol it an i. Sepal a interiora ovnlia 
vel obovata, lncmbrauaeca. Petal a acute vel obtuse bidentata. l)rupw subcorn* 
pressne, pjsi magmtudinc, Lcvinsciilu*. Put amen rugulosum. 

Decaisne has pointed out the probable identity of C. b> achysiachyvs and C. fep- 
tostachyus with one another, and with C. Pint r net u . and us his description, as well 
as a specimen of C brachy&larhyus from Timor in Mr. Bentliam’s Herbarium, agrees 
precisely with the Ceylon plant, which vanes with three or five nerves, we have not 
hesitated to unite them all. It is curious to remark the raeurrcnco of this plant, 
which is a native of the dner parts of the Carnatic and Ceylon, in Timor, which has 
a drier climate than Sumatra and Java. 

14. FIBRAURBA, Lour 

Sepala 6, biserialiter imbricata, ovalia vel obovata. Petala 0. Mas. 
Stamina 6 ; filamenta crassa, carnosa, angulata, infra antheram liuea 
elevata obliqua cincta, et autice et postice suberistata; antherre late 
ovales, biloculares, lateraliter dchiscentes. F(EM. Ovaria 3-6. Drupee 
totidem ovoideae, laeves. — Frutices scandenles , foliis crasse coriaceis , pe- 
tiolis Iasi et apice articulatis et incrassatis , paniculis axillaribus ramo - 
sissimis. % 

In Mr, Miers* paper this genus is placed among HeterocUne te, hut he had not 
seen perfect seeds. We are induced to transfer it to the exalbuwinous tribe, from 
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ffo resemblance to a plant found by ourselves in the Khaaia bills* in fruit only. This 
we have deseribed below, as a second species. 

Hr. Miert considers that the peculiar structure of the filaments of Fibraurea is 
due to their being enveloped by, and consolidated, as it were, into one mass with the 
petals. We have sought in vain, however, for any evidence of the accuracy of this 
view, in the structure of the filament or the mode of insertion of the anther, and 
are therefore disposed to regard the flowers as truly apetalous. 

According to Lo%reiro, the wood of this genus yields a yellow dye, which is per* 
manent, but not bright ; it is also used os a dye in Borneo, according to Mottley. 

In j Hbraurea tinctoria the wood is firm, shrinks very little, and the stems remain 
cylindrical when dry. Bark formed of several layers of papery epidermis, beneath 
which is a dpnse rone of closely packed, transparent, wooay cubical cells, with very 
small cavities. The wood-zone is formed of about twenty narrow wedges, separated 
by narrow medullary rays : the latter consist of a very dense cellular tissue of thick 
woody cells, that form a complete indurated mass surrounding the pith and wood, 
and appear to be confluent with the liber, bat are not so. The liber-bundles are 
isolated, Bmall, and placed in contact with the cambium-layers. The pith is loose 
and spongy in the centre, becoming firmer, denser, and woody towards the medullary 
rays. 

1. P. tinctoria (Lour. FI. Coch. Chin. cd. Willd. 769) ; foliis ova- 
libus ovatis vel oblongis obtuse acuminatis coriaceis, floribus panicu- 
latis. — Cocculus Fibraurea, DC. Syst. i. 525, Prod. i. 99. 

Hab. In Malaya ad Penang, Phillips! ct Malacca, Griffith! — {v. s.) 
Distrjb. Cochin China, Loureiro ; Borneo, Mottley! 

Frutex alte scandens, glaberrimus, cortice cincrco vel albido laxo rugoso, ramulorum 
nitido snbvelutino. Folia 4-7 poll, longa, 2-4 lata, pet iolo lf-3-pollicari striato 
subangulnto, utriuque glnberrima, supra lucida, subtus pallida, crasse coriacea, basi 
triplinervia, maiginibus in sicco subreflexis. JPanicitla aiillaros, a basi raraoste, ra- 
mosissimse, multiflorre, foliis breviorcs vel longiores. Alabastri oJobosi. Flores 
(fide Loureiro albi) bracteolis 2 minutis calyci adpressis stipati. Sepal a glabra, 
dorso puberula, caruosula, rnargine teuuia. Panicula fructifera elougata, in spec, 
fere pedalis, peduuculis stiictis iignosis 1-1-poUicaribiis. Dnipa pol licares, ex Lou- 
reiro flaveo. 

In the Benthamian Herbarium a few detached drupes accompany a specimen from 
Malacca, but they are empty. The specimens before us are consideied by Mr. Miers 
to belong to three species, all different from that of Loureiro. We have, ou tho con- 
trary, uo doubt that all belong to one, and we think that Loureiro’s description agrees 
well enough with the specimens to make it probable that they are the same. The 
specimen in the British Museum, from that author is very imperfect, aud scarcely 
determinable ; it has neither flower nor fruit. 

2. F.? Hsematocarpa (H.f. et T.) ; foliis oblougis obtuse acu- 
minatis crasse coriaceis margine recurvis, peduneulis fructus axillaribus 
nbbreviatis, drupis obovato-oblougis atro-purpureis stipitatis. 

Hab. In raontibus Khasia ! — (v. v.) 

Frutex scandens, cortice cinerco vel pallido striatulo. Folia (iu specimine solit&rio) 
8 poll, longa, If lata, petiolo cylindrico gracili poll i car i, pullide viridia, subtus al- 
bioa, basi triplinervia, cwterum peuuinervia, nervis basilaribus ad apieem usque cx- 
teusis et cum kteralibus arcus formantibns. llaoemt fructus 1-8 -pollicares, vestigia 
1-5 florum gerentos. Torus fructus globosus, eicatricibos magnis 4-6 notatus. 
JDi'upa totidem, pedicello crasso J-pollicari stipitatoc, obovato-oblongtc, utrinque ro- 
tunoatec, ltcves, parum obliqiue, styli cicatrice baailari notofsc, lf-2 poll, longce. 
Sarcocarpium e stratis 2 compositum, exterius dense carnosum, sangumeum, inle- 
rios fibrosum pallidius, fibrillis e pirtamine ortis. Put amen tenue, crust aceum, fckrure, 
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leviter trwaleum, sulci* longitudinalibus, vasa nutrieutia continentibu*, iotas tricos- 
tstam, inter crura tcnuissimum, Semen putamini conforme. Testa tenuiss im a , mem 
branaeea, fuses, facie interna crassiuacula. Embryo aemini conformis, amygdalinus, 
itiberoeo-carnoaos, leviter sulcata*. Radical a styli cicatricem spec tans, brevi&siuia. 
Cotyledons* elongate plano-convexso, semicylindricec, uncinate, apioe obtuse, long!* 
tudmaliter leviter sulcatee. 

# We have placed this very remarkable but unfortunately little-known plant provi- 
sionally in the genus Ftbraurea, on account of the resemblance of the leaves and 
general aspect. We obtained only one fruiting branch, which was brought to us soon 
after our arrival in the Khasia, from au elevation of about 3000 feet, and every effort 
to procure more was unsuccessful. The fruit of Ftbraurea is still almost unknown, 
but immature imperfect specimens in Mr. Bentham’s Herbarium resemble what tho 
young fruit of this plant may be assumed to be. 

F Hamatocarpa is undoubtedly one of the most interesting plants of this family 
which have yet been found. The very large size of the fruit, and its peculiar struc- 
ture, are alike unique in the Order. It is nevertheless, though cxulbuminous, an 
undoubted Menispermoceous plant. The two arms of the putamen arc not united 
by a bouy plate, as in all the other elongated-seeded plants of the Order, but the 
uutrient vessels pass from the base of the drupe to the bottom of the sinus of the 
curved seed, just as m Cocculus or P achy gone . 

A piece of stem several years old, and 4 inch in diumeter, is firm and woody, not 
shrinking in drying. Bark smooth, polished, scarcely furrowed. Pith one-fifth the 
diameter of stem, very firm and woody, wholly formed of long tubular cylindrical 
thick-walled cells, with square extremities placed end to end. Medullary rays about 
forty, of very "much radially elongated compressed mural cells. Bark a very thin 
cellular layer. Wedges of wood long, narrow, gradually broader outwards, of nume- 
rous dotted pleurenchyma tubes and lurge vessels, whose walls are covered with innu- 
merable transverse bars ; there are also a few spiral vessels towards the axis. Liber- 
bundle semilunar, placed in contact with the wood. 


GENERA BUBLE TRIBES, FRUCTU 1GNOTO . 

15. TINOMISCXUM, Micrs. 

Mas. Sepala 9 ; 8 exteriora parva, ovala, acuta, bracteis 1-2 mini- 
mis conformibns stipata; 6 interiora conformia, exterioribus paullo 
latiora. Petala G, scpalis interioribus parura breviora, oblongn, mem- 
brauacea, marginibus intlexis. Stamina G; jilamenia planiuscula; an- 
ther a oblongie, adnata*, extrorse bilooulures. — Frutex scandens laciescenn , 
petiolis etongatis basi incrassatis et Jiexuosis, pseudo-subarticutatis, foliis 
basi trinerviis cater urn penninervis , floribus racemosis. 

There is nothing in the male flower of this plant to guide us as to its immediate 
affinity, for, though the technical character agrees with Tuwspora , the appearance of 
the flowers and the whole habit arc very different. Mr. Micrs has conjectured that 
it belongs to his tribe SJeterocline<p, and we have, at p. 179, described a fruit which 
we think probably belongs to a nearly allied sjiccics. 

The wood of Tinonusrtum is hard, and does not contract much in drying. A sec- 
tion half au iuoh in diameter presents a broad pith, and twenty-five to thirty wood- 
wedges, divided by moderately broad medullary rays. The general arrangemeut is as 
in Pericampylus , but the liber-bundles evidently increase annually, and there are no 
traces of periodic deposits of wood. 

1. T. petiolare (Miers in Taylor’s Annals, ser. 2. vii. 44) ; foliis 
ovali-oblougis acuminatis glabris, racexnis elongatis fusco-tomentosis. — 
Cocculus petiolaris, Wall. Cat. 4964 ! 
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Hab. In Malaya ad Penang, WalU Phillips/ (in Herb. Hook.).— 

(e. 9 .) 

Prates alte scandent, eortace cinereo longi tudinaliter rimoto ; parte* novellas fosco- 
tomeatoa®, Folia bam fere truncata, obtusa vcl plerumqne abrupt e acuminata, eo- 
riacea, utrinque inter nervoa (in sicco) eleganter striatula, subtus pallida, basi 8-5- 
nervia, 4-6 poU. longa, 2J-4 lata, petiolo 3-4-pollican glabro striatulo. Racenti in 
axillis taper tuberoalum faaciculati, aut secus ramulum abbreviatum foliosum vel 
aphylium altemi, 4-8 poll. longi. Flores minuti, subremoti, faaciculati vel solitarii, 
bractea subulata suffulti. Pedicelli abbrcviati. Sepala extus puberula. Petals 
apiee emarginata. 


16. PYCNARRHENA, Miers. 

Mas. Sepala 6 ; interiors majors, rotundata. Petala 6, parva, ro- 
tundata, varie lobata. Stamina 9, monadelpha ; filamcnta apice libera ; 
antkera adnatae, bilooulares, loculis lateralibus sutura continua trans- 
verse debiscentibus. — Frutex foraan scandens , petiolis brevibns basi 
pseudo-ariiculatis superne incrassatis , foliis coriaceis , floribus in axillis 
fasciculatis. 

The female flower of this plant being unknown, its claim to a place among Menu 
spermacem is still doubtful. The structure of the petiole differs somewhat from that 
of the typical Menispermacea, atid approaches to that of Codurum, and of many 
species of Croton among Euphorbt aeea, and the inflorescence has no parallel in the 
Order. The wood is identical in structure with that of Ttliaoora. In the mean- 
time, as it has been referred hither by Wallich and Miers, we place it provisionally 
at the end of the Order. 

1. P. planiflora (Miers in Taylor’s Annals, ser. 2. vii. 44) ; foliis 
oblongo-lauceolatis coriaceis, floribus in axillis eongestis, pcdicellis 
brevibus. — Cocculus planiflorus, Wall. Cat. 4901 ! 

Hab. In prov. Silhet, Wail.! — ( v.s .) 

Frutex scandens? vel saltern sarmentosus. Hamuli tenuiter puberuli, eleganter 
8triatuli, pallide straminei vel fusci. Folia oblonga vcl oblongo-lanccolata, obtuse 
acuminata, basin versus angustala, tenuiter coriacea, utrinque glabra, sed subtus secus 
costam tenuiter puberula, 5-7 poll, longa, l^-2i lata; nervi subtus conspicui, longe 
intra margiuom arcuati, venultc (iu sicco) eleganter reticulaUc. Pei toll ®-pollicares, 
puberuli, basin versus cyliudrici, strintuli, versus apicem incrassati ct antice profunde 
sulcati, apice cum folio pseudo-art iculati, et paulio lutra inargincm lnmiiwj (igitur- 
que subpeltatim) inserti. Flores in axillis deuse congcsti ; pedicclh graciles, 2-3 
Uneas longi, pubesccntcs, basi bracteati et medio braeteolam minutam squamaeformem 
gerentea. 


IX. SABIACEJE. 

Flores hermaphroditi, rarius polygami. Sepala 6 (rarissime 4), parva, 
basi coalita, subpersistentia, aestivatione imbricata, 2 exteriora, basi 
bractea minuta antica adpressa suffulta. Petala 5 (vel 4), sepalis op- 
posite hypogyna, lineis coloratis peliucido-punctnta, decidua vel mar- 
cescenti-persistentia, aestivatione imbricata. Stamina petala numero 
sequantia iisque opposita, disci dentibus alterna ; jilamen&a compressa, 
carnosula vel plana* ligulata vel subulata, apice angustata; anthems 
didymro, connectivo lateraliter adnata) vel subliberae, ovoideee, bilocu- 
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lares, extrome vel intrors®, longitudinaliter dehisoentes, vslyis a con- 
nective solutis, quapropter anther® post dehiscentiam uniloculares fiunfc. 
Discus hypogynus column® brevi insidens, 5 -lob us, lobis carnosis cum 
petalis sepallsque alternantibus. Ovaria 2, rarissime 8, in axi aubco- 
hserentia, biovulata ; omla sutur® ventrali inserts, superposita, inferius 
descendens, campylotropum, superius fere horizontal, suborthotropum. 
Styli 2, erecti, terminates, cylindrici, secus faciem ventralem subco- 
hsereutes, sed facile separabiles. Stigmata simplicia, obtusiuscula. 
Oarpella 2 vel abortu solitarin, drupacea, dorso gibbosa, intus stylo 
subpersistente fere basilari rostrata. Endocarpium lignosura, irregu- 
lariter rugosum. Semen solitarium, renifornie, prope basin insertum, 
campylotropum. Testa coriacen, punctis coloratis notata. Endopleura 
crassiuscula, alba. Embryo cxalbuwinosus, radicula infers horizoutali 
cylindrica, cotylodonibus ovalibus incurvis planiusculis carnosis. — 
Frutices scandenies folio si, ramulis basi squamis gemmae per si stent ibus 
stipalis , foliis alter nis integerrimis exstipulatis, cum petiolo baud articu- 
latis, floribus axiflaribus, solitariis cymosis vel paniculatis , mediocribus 
vel parvis , vindibus flavis vel purpureis , plermnque cum foliis nasesntibus 
evoluiis. 

The genus Sabi a was first described by Colcbrookc* in the year 1820, with a 
somewhat erroneous generic character, and a plate which accurately represents the 
habit and general appearance of the plant, but is accompanied by a Very imperfect 
figure of the flower. Tn 1824, Walhcbt published excellent descriptions of two ad- 
ditional species, giving at the same time a corrected generic character, and referring 
the genus to Terebnithaeca Tn 1825, Flume, f unaware of what had previously 
been done, added another species under the generic name ilemscosta , which he 
placed at the end of Mcm.sprrmaceir . Nndheher and Mcisner, adopting Wallich’s 
suggestion, placed Sabia at the end of Anacardtacca. In 1842, Falconer § published 
an excellent account of the genus, under the name of Enantia, which he indicated as 
the type of a distinct Order, pointing out the resemblance of the fruit to Menispcr- 
marva, but not pronouncing definitely on its atlinities. In 1851, Flume, || who had 
discovered the identity of his genus Meuiscosta with Sabia, constituted the Natural 
Order Sabiacea , the place of which he fixed in the immediate vicinity of Memsper- 
macea; and in 1853 Micr^f adopted that Natural Order, taking the same view of 
its affinities He has, however, fallen into an error m describing the ovules as soli- 
tary, and has overlooked the remarkable character of' the opposition of the petals and 
sepals. 

The structure of the genus Sabia is so remarkable, that its claims to form a dis- 
tinct Order arc unquestionable, but, as in the ease of many Orders of limited extent, 
the characters point in so many different directions that it is not casj to determine 
the position which it ought to occupy m our systems. If the ovary of Sabiacea be 
considered syucarpous, the presence of a well-marked hypogyuous disc, and many 
other characters, would seem to indicate the Rhamnnl alliance as that to which they 
are most nearly alliod. Among its Orders, Chatlleiiacea, which have u two-cellod 
ovary, containing two collateral pendulous ovules in each cell, a simple style, and 
exalbuminoii8 Beeds, appear to exhibit the greatest amount of resemblance to Sabiacea. 
There are, however, many obvious differences, such ns the 'structure of the petals, the 
drupaceous fruit, and the curved embryo with inferior radicle, and this affinity is 
probably a distant one. 

* Linn.Tr. xii. 35ik 

+ Roxb. FI. lnd. ed. Wall. ii. 308. 

+ Btfdr. p. 28. 


§ Iu Hook. Journ. Bot. iv. 75. 

|| Mus Lugd. Bat. i. 868. t. 44. 

5f Lindley’s Veg. Kingd. 3rd ed. p. 467. 
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The cohesion of the carpels m Sabiacc* is so very slight, even in the ov«ry, anddis- 
appears so rigidly as the fruit advances towards maturity, that the connection is proha* 
hly chiefly with apocarpous orders. Blame and Miers, as we have seen, place the Order 
in the immediate neighbourhood of Menispermacea , indicating at the same time an 
affinity with Lardizabalacea. To ns it appears intermediate between Schizandra- 
coat and Menitpennactat, agreeing with the former in the subscandent habit, in the 
persistence of the bud-scales at the base of the branches, in the synbhronous evolu- 
tion of flowers and leaves from the same buds, the dotted flowers, two-celled ovaries, 
and the amphitropous or campylotropous ovules, and with the latter in the oblique 
development of the ovary, by which the style becomes basilar, and the drupaceous 
fruit, and differing from the ordinary structure of both in the pentamerons flowers, 
in the opposition of the sepals and petals, the presence of a disc, the partial cohe- 
sion of the ovaries and styles, the inferior radicle, and the exalbuminous seeds. The 
last character, however, is present in some Menispermacea. 

The quinary arrangement of the flowers at first sight appears a great obstacle to 
the association of Sabiacea with Menispermacea or Schizandracea ; but this diffi- 
culty loses much of its force in consequence of the occurrence of pentamerous flowers 
in Odoniocarya in the one Order and in Schizandra in the other. Odoniocarya , 
from Mr. Miers’ description and drawing, appears to have many points in common 
with Sabia, and deviates considerably from the normal structure of the Order to 
which he has referred it. Schizandra has been well illustrated by Dr. Asa Gray, 
who has shown that, though the number of stamens is always five, the petals and 
sepals vary from five to six. 

The frequent transition from trimerons to pentamerous flowers in certain geuera 
of Banunculacece, and the close affinity of Rarmnculacccr, which are usually penta- 
mcrous, to Berbende<z> which are always trimerous or tetraraerous, tend still further 
to weaken the force of this objection. It may be observed that the transition is 
usually from trimerous flowers arranged in three or more rows, to pentamerous 
flowers in two rows only. This is also the case with the similar transition m Po/y- 
gonaoe/9 i in which Order some genera have pentamerous flowers in a single series, 
while others have trimerous flowers in a double verticil. An exception, however, 
occurs in Helleboms and some other pentamerous RanuaculacctP, in which the petals 
are about twice (or three times) as numerous as the sepals. 

The most remarkable character of Sahiacea is undoubtedly the opposition of the 
sepals and petals, because the alternation of succeeding verticils both of leaves and 
flowers is so universal, that any exception has come to be regarded as next to impos- 
sible. To this rule, indeed, wc bclievo it will be found that Sabia offers rather an 
apparent than a real exception ; for though the opposition of each member of the two 
verticils is very evident, we believe the explanation to be that a portion only of the 
oaler verticil belongs to the calyx, the two outer segments being lateral braotlets. 

In all the Bpecies of Sabia which we have examiued, a single anterior bract is 
found usually in close contact with the calyx. The two lateral sepals (as they are 
usually termed) are extenor in aestivation, and are in most of the species a little 
longer and broader than the three inner sepals. The aestivation of the petals is the 
same as that of the sepals, the two lateral being exterior, one anterior, and two pos- 
terior, interior and overlapping each other by one margin. 

A very similar structure exists in Reliant hem urn, but the small size of the two 
bract-like latoral sepals, or more properly bracteoles, and the great breadth of the 
three inner sepals, prevent the opposition of the two verticils from being so decided 
as in Sabia. In Cutus, where the lateral bractlets are wanting, no evident relation 
can be traced between the position of the sepals and petals. In Amaranthaoe as, 
where the calyx is usually very much imbricated, the structure is possibly analogous, 
as is indicated by the reduction of the number of sepals to three in several species 
of Amaranth™. 

Sabia is entirely an Indian genus. Blume indicates three species, all seemingly quite 
distinct from those described below, so that the number known amounts to ten. The 
dehisoenoe of the anthers requires to be observed carefully in the living plant. In 
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8. paniculate and S. lanceolate it is certainly iatrorse, but by Bluroc it is described 
as ertrorse in the genua, and it has appeared eo to us in several species. The filament 
is generally hooked at the apex ; and as the anther looks downwards and forwards, 
and dehisces dose to the connective, a very slight increase of obliquity in the posi- 
tion of the anther will produce the change from introrse to extrorse dehisoence. 

1. SABXA, Colebrooke. 

Mcniscosta, Blimp. Enantia, Falconer. 

Character ordinis. 

1. S. campaxralata (Wall.! in Koxb. FI. Ind. ed. prior, ii. 311, 
Cat. 1002 !) ; foliia oblongis acurainatis basi acutis puberulis, pedun- 
culis unifloris, petnlis ovalibus nervosis, filamentis subulntis pctalis 
nml to brevioribus. 

Hab. In Himalaya temperata : Sikkim, alt. 9-10,000 ped.I Nipal, 
Wall.} Knmaon, Sir. et Whit.! Garhwal, Edgeworth! Simla! Jamu, 
alt. 5000 ped.! — (FI. Apr. Mni.) (t?. v.) 

Hamuli strintuli, glabri, Btraminei, juniorcs puberuli. Folia tenuiter membrana- 
cea, BUprn pallidc viridia, subtus pallida, utrinque petiolisque pnberula, margino sub- 
ciliata, 2-3 rarius 4 poll, longa, }-l 4 poll, lata; nervi in sicco conspicue reticnlati 
Peduncuh axilloreb, solitarii, bubclavati, puberuli, demuin glabrescentes, 1-2 poll, 
longi, Flores vindes, aubglobosi vcl earn pan ulnti, mugni, inodor i. Sepal a 5, ro- 
tundata. Petala bcpalis duplo inajoru, pollicaria, ovalin vcl obovnta, glabra, in- 
terdum post anthesiu aucla, ^-poilicnria, marccBcent i-persistent m, nervosa. lila- 
menta ereeta, stigmata fere rcqunntia. Anther# ovales, oxtrorsa*. Styh ovariis 
duplo longiores. Jbrvpa pallidc cccruleaccntcs, succo coucolorc, lateialitcr compres- 
sre, rotundatee, i-pollicares. 

This is the largest- flowered species of the genus. Tbc petals enlarge after the se- 
pals fall away, and are sometimes perbistent round the ripe fruit , but this is by no 
means a constant character, as they arc often deciduous very soon after the fall of 
the stamens. 

2. S. leptandra (H.f. et T.) ; foliis ovnlibus vel oblongis acumi- 
natis basi rotuudatis vel acutis glubcrrimis, pedunculis unifloris, petnlis 
ovali-oblongis obtusiusculis, filamentis elongatis petala demum superan- 
tibus. 

Hab. In Himalaya orientali temperata : Sikkim, alt. 5-7000 ped.I 
— (FI. Apr.) ( v . o.) 

Hamuli striatuli, pallidi, glabri. Folia tenuiter corincea, snbtns pallida, magnitn- 
d’ne vnlde varia, plenimque 3-4 poll, lougn, 1-1J lata. Bed interdum sexpollicaria et 
fere 3 poll, lata. Nervi pauci, obliqui, venulir in Bieco tlegauter reticulatic. Pe- 
duncuh graciles, apice subcJavati, 1-2 poll, longi, glaberrmu Flores c viridi pur- 
purascentes, campanulati. Sepal a 5, rotundnta, glabra, basi subeonlita. Pel ala 
glabra, glanduloso-punctata, -^-poUiearia. Ftlamettfa nn^uste ligulatn, superne vix 
attenuata. Anther# extrome, late ovales. Styh clongati, graciles. Drupes fere S. 
campamdata. 

3. S' purpurea (II. f. et T.) ; foliis oblongis longe attenuate basi 
plerumque rotundatis, junioribus subpuberulis, pedunculis axillaribus 
3-5-floris, petalis acutis, filamentis abbreviate late subulatis. — S. par- 
viflora, Watt. Cat. 1001 ex parte. 

2 K 
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Hab, In montibus Khasia, alt. 4-6000 ped. — <F1, Hart. Apr.) 
(a. a.) 

Hamuli striatnli. Folia tenuiter coriaeea, glabra, 2-8 poll, longa, 4-1 poll, lata, 
in ramulis sterilibus plerumque maiora, interdum sex pollices longa, 24 lata. Nervi 
obliqui, longe intra marginem arcnbus connexi. Cymes longe pecfunculatce, foliis di- 
midfo breviorea, irregulariter ramoai, purpurascentes, glabri. Floret parvi, purpurei. 
Sepala ovata, acutiuscula. Petala ovato-lanceolata, 5-nervia, uervis subaimplioibus. 
Stamina stylos sequantia. Drupes priorum. 

Under the No. 1001 of Wallich^s Catalogue, specimens of S. purpurea, S. parvi- 
flora, and S. eampanulata are mixed. 

4s. S; parviflora (Wall, in Roxb. FI. Ind. ed. prior, ii. 810, Cat. 
1001 ! ex parte) ; foliis ovatis vel oblongis acuminatis tenuiter coriaceis 
marginc undulatis, pedunculis axillaribus dichotome cymosis 7-11-floris, 
staminibus inaaquilongis stylo brevioribus, carpellis ovoideis compressis. 

Hab. In Himalaya temperata et subtropica, alt. 3-6000 ped. : Ku- 
maon. Sir. et Wint.! Nipal, Wall . / Sikkim ! — (FI. Mart. Apr.) (o. v.) 

Famuli gracillimi, striatuli, glabri; partes novellec puberulee. Folia ntrinque 
glabra, subtus pallida, 2-4 poll, longa, |~li poll. lata. Nervi fere transversi, intro 
marginem folii arcubns connexi. Pedunculi folia fere sequantes, gracillimi. Bractece 
minutes ciliatee ad ramificationes cyrair. Floret minimi. Sepala ovata, ciliata. 
Petala angnste oblonga, obtusiuscula, 5-ncrvin. Stamina ineequilonga, breviora 
petalis dimidio breviora, longiora stylum fere eeqnantia. Filamenia angustc ligulata, 
apice subulata. Drupes ovalea, obovatte vel rotundattc, 4-4 P°H. longce, putamine 
coinpresso. 

This is a very delicate small-flowered species, which is more nearly allied in the 
shape of the carpels to S. lanceolata than to the species already described. 

5. S. lanceolata (Colebrooke in Linn. Tr. xii. 855. t. 14); foliis 
oblongo-lanceolatis basi acutis vel obtusis glaberrimis tenuiter coriaceis, 
cymis folio brevioribus longe pedunculatis corymbosis multifloris, pe- 
talis ovato-lanceolatis, staminibus inclusis, drupis ovoideis. — Wall, in 
Roxb. FI. Ind.ed. prior, ii. 309, Cat. 999 ; Blume, Muh. Lugd. p. 368. 

Hab. In sylvis montanis Assam, Griffith ! Khasia, a planitie ad alt. 
4000 ped.! Silhet, Colebrooke! — (FI. Oct. Nov.) (v. v.) 

Prutex alte scandenB. Famuli glabri, striatuli, cortice fusco vel ilavido. Folia 
4-7 poll, longa, 14-24 lata, petiolo 4-i-pollicari, glaberrima, supra lucida, subtus 
pallida, glaucesccntia. Nervt fere transversi, arcubus conspicuis intramarginalibus 
eonnexi. Pedunculi graciles, axi Hares vel paullo supra- axillares, 14-2 poll, longi, 
ramis altemis aut plerumque verticiUatis, ramubs irregulariter divisis. Bractece 
bracteoleequo minutse, decidua:. Floret viiidescentes, suaveolentes. Sepala ovata, 
acuta. Petala acutiusoula, 2 liueas longa. Stamina petalis dimidio breviora, oar- 
noaula, subcompressa, subulata. Antheree introrsa?. Styli stamina sequantes. Drupes 
compresainsculee, pulposte, cserulescentes, | poll, long®. Put amen rugosum, com- 
pressum. Testa maoulis elongatis rubris notata. 

Colebrooke describes the cotyledons as “ folded one within the other, plaited once 
longitudinally and thrioe transversely.” 

6. S. Limoniacea (Wall. Cat. 1000 !) ; foliis lanceolatis yel ob- 
longis acutis vel acuminatis crasse coriaceis glaberrimis, paniculis elon- 
gatis folia aecjuantibu8 vel superantibus apbyllis vel fbliosis bre viter 
ramosis, petalis late ovalibus obtusis, staminibus 'baud exsertis, drupis 
compressis rotundatis. — Celastrinea, Wall . Cat. 9015 ! 
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Hab. Sikkim, ad basin Himalayas I Assam, Griffith / Kbasia, a basi 
ad alt 8000 pedj Silhet, fFaU.l Chittagong! — (FI. Sept Oct.) (a. a.) 

Frutez site scandens, cortioe lsevigato vel vix etriatulo fuseo. Folia 8-7 poll, 
longa, li-24 lata, basi rotundata vol acuta, subtus in sicco crebre reticulata. Nervi 
obliqnj, incnrvi. Panicula rubescentes, glaberrimcB, interdum foliosae et elongate, 
sscpins aphylhe et folia sequantes vel its paullo breviorcs, axillares vel panllo gnpra- 
axillares, basi sqnamulis gemmaocis persistentibus stipatre, alteme raraoseo; rarnuli 
vix i-pollicares, rarius in panicnlis fcdiosis fere pollicares, 2-5-flori. Floret minuti, 
flavidi. Sepala snbciliata, rotundata. Petal a obovata, brevissime unguiculata, X 
poll, longa, 5-nervia, carnosula, basi ratus sulco Jongitudinali exarata. Stamina de- 
mnm petala eequantia;- filamenta carnosa, subcompressa, apice incurva. Ovaria 
parum oompressa. Stgli abbreviati. 

This species comes nearer to Blame’s S. Ueniscosta than any other of our conti- 
nental species. 

In some collections, but not in the Linuean Society’s Herbarium, a species of Pho- 
tinia occurs as Wall. Cat. 1000 B. 

7. S. paniculate (Edgeworth ! mss. in Herb. Benth.) ; foliis ellip- 
tico- vel oblongo-lanceolatis acutis basi rotundatis vel acutis coriaceia, 
paniculis elongatis folia fere scqiumtibus vel superantibus laxe pilosulis 
a basi ramosis ramis irregulariter cyanosis, antheris introrsis. 

Hab. In Himalaya subtropica, infra 3000 pod. alt.; Garhwal, Edge- 
worth! Kumaon, Madden ! Str. et Wint.! — (v. s.) 

Famuli glabri, fusci, striatuli. Folia 5-8 poll, longa, 1^-3 lata, jmtiolo f-1- 
pollicari, glabra, juniora vix puberula. Nervi obliqui, arcuati, venulis in sieco crebrc 
reticulatis. Panicula plerumque aphyllrc sed interdum folioscc, et tunc folia floralia 
ctrteris conformia aut parva ovato-lancoolata 1 i-2-polhcaria. Famuli paniculep 1-2- 
pollicarcs, apicem versus eyinose multillori. Sepala o valia, 1-nervia, dorso dense 
pilosa. Petala oblonga, vix acuta, 3-5-ncrvia, list, longa. Stanuna petalis di- 
midio breviora. Filamenta hgulnta, apicc subcontracta. 


X. LAEDIZABALEJB. 

Flores abortu uuisexualcs vel poly garni. Sepala 6, scrie duplice dis- 
posita, rarius 3, hypogyna, caduca, sestivatione valvata vel parum im- 
bricata. Fetala 6, rarius nulla, sopalis opposita ct srepe multo minora, 
squameeformia. Stamina f>, in floribus masculis sopalis petalisque op- 
posita ; filamenta libera vel in tubum coalita ; anther ae liinsrae, adnataj, 
extrorsfie, connectivo apiculatm : in hermaphrodito-focmineis parva, sem- 
per libera, saepissime polline vacua (in Eecaisnea pollinifem). Ovaria 
8, sepalis exterioribus opposita, raris&ime 6-9, liueari-oblonga, unilo- 
cularia; ovula numerosa, secus suturam ventralem biserialiter dispo- 
sita, anatropa vel supra totam superficiem ovarii sparse, orthotropa, 
serius anatropa vel campy lotropa. Carpella raagna, tot quot ovaria, 
pulposa, indehisccntia vel intus longitudinaliter dchisceutia, foiliou- 
laria, pulpa repleta, polysperma, stepissime eudospermii processubus ad 
axin fere productis pseudo-multilocularia. Semina anatropa vel cam- 
pylotropa, testa nitida Crustacea vel cartilaginea. Albumen copiosum, 
oleosum; embryocis minuti radicula ad bilum versa. — Frutices .ut plu - 
rimum volubiles , rarius erecti , glabri. Bamuli basi gemmae squamifi sub - 
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penietentibus Folia altema , digitate vel pinnate , extiipulatet 

foliolis articulatis. Infloreaoentia racemom , raoemis awUlaribus vel ter- 
mmalibrn interdum corymbom. Flores albi mrideecentes net purpurei. 
Fructus pulptmu, edulis. 

This small but curious group was originally indicated as a distinct Order by Brown, 
and has been admirably illustrated by Decaisne in a paper published in the * Archives 
du Mus^e,’ in 1887, since which time no addition has been made to our know- 
ledge of the Order. Lardtzabalea are quite intermediate between Menispermacea 
ana Berberidea, but possess in common a number of striking characters, which en- 
title them to be regarded as a very distinct family. In the number and arrangement 
of the pa^ts of the perianth the flowers agree with both OrderB ; but their form, and 
especially the shape of the stamens, which arc often monadelphous, and have elon- 
gated anthers, readily distinguish them from both. The polyspcnnous fruit is also a 
peculiar character, shared only by Podophyllum amongst Berberidea . The abnormal 
arrangement of the ovules over the whole surface of the ovary was formerly consi- 
dered a universal distinguishing mark, but in Becaisnea the ordinary type reappears. 

In the unisexual flowers and scandent habit of the majority of the Order, Lardiza- 
balece agree with 1 Wentqpermacea, but the indefinite ovules and the whole structure 
of the androccium at once distinguish them, and compound leaves do not occur in 
Meruspermacea, except in the imperfectly known genus Burasaia , which, as we have 
already mentioned, in in that respect quite intermediate, but seems to have the em- 
bryo of Menitpermacea. To Berberidea they approach through Lardizabala , which 
has flowers and leaves more like those of a Berberry than those of the Asiatic genera 
of tho Order, and especially through Becaisnea , which has the simply pinnated 
leaves, and leaflets articulating with the petiole, of the section 3fahonia, and through 
Podophyllum , which has a fleshy pericarp, broad plncouta, and the seeds imbedded 
in pulp. The solitary carpels oi Berber idea, however, at once distinguish them. 

The number of species known is veiy small, and, except two, which are natives of 
western South America, beyond the tropic, the group is entirely eonflned to the 
lliinalayo-Cbineso region, the species occurring throughout the Himalaya and in the 
Khasia, and in the hilly regions of China and of Japan. None are known in Ava, 
in the Malayan Peninsula, or in the Indian Archipelago. 

1. DECAISNEA, ll.f. et T. 

§epala 6, lineari-subulata, rest, subimbricantin. Petala 0. Stamina 
iu fl. masc. momulelpha, tubo cyliudrico, antheris oblongis, connective) 
in processum longum attenuatum producto ; in liennnpliroditis parva, 
antheris mascalorum similibus sed minoribus, filamento brevissime li- 
bero suffultis. Ovaria 8, lineari-oblonga, stylo disciforari oblique obo- 
vato-oblongo intus sulcato. Ovula placcntis 2 filiformibus parallelis 
suturre ventrali approximate sed ab ea discretis inserta,indefmita, numo- 
roaissinaa, anatropa. FollicuU pulpa repleti ; semina indefinita, prope 
suturam ventralcm biserialia, horizoutalia, compressa, obovata, testa Crus- 
tacea atro-fusca nitida lrevi. — Frutex erect us euhimplex , foliis pinnatu , 
inflorcscentia racemosa terminal i t floribus v iridescentibue. 

This remarkable genus makes a very unexpected and valuable addition to our know- 
ledge of tbe Natural Order to which it belongs, and will therefore most appropriately 
have the name of M. Pecaisne*, in whose admirable monograph we have a model of 

♦ Two Orchideous genera have already been dedicated to M. Decaisne, one by 
Brongniart, the other by Liudley ; hut, by an unfortunate mischance, in both cases a 
previous name supersedes that of Becaisnea. 



Demum.] flora indica. 213 

botanical investigation. The floral characters, and even the fruit of Pemsnea, es- 
tablish in the clearest manner its close affinity to Siauntonia and LardixabaU, while 
the more normal arrangement of its ovules and seeds constitutes a remarkable transi- 
tion from their abnormal insertion in these genera to the ordinary mode of placenta- 
tion. 

The ripe fruit is entirely filled with a cellular pulp, which is developed from the 
growing walls of the whole surface of the pericarp, and forms a complete homoge- 
neous mass, leaving no cavity anywhere. This is firmly attached to the seeds all 
round, hut we cannot find that the adhesion is organic, except at the hilum, where 
there is a broad organic attachment between the testa and pulp. Vessels originating 
from all parts of the surface of the pericarp ramify through the pulp, but do not 
meet in the axis of the fruit. This structure is very different from that of Moll- 
bUlha, in which the ovules are imbedded in cavities of the walls of the ovary, and the 
seeds are consequently included in separate loculi of the walls of the pericarp, and in 
which the pulpy septa do not meet in the axis, nor contract any adhesion with the 
surface of the testa. Torrey describes the arilluB of Podophyllum, a genus allied 
to Lardizabalea in several important characters, as a pulpy expansion of the very 
broad placenta, filling the cavity of the fruit, and enveloping the seeds, but not 
contracting any further adhesion with the walla of tho pericarp ; this iB a third mo- 
dification of the development of pulp which is only partiully comparable with the 
two described. 

The genus Pecaisnea is even more interesting ou account of its peculiar habit 
than its placentation. It is ereot and nearly simple, resembling at first sight one 
of the shrubby Araliacea which are so characteristic of the humid forests of the 
eastern Himalaya. The soft stem, with large pith, and the very large pinnated 
leaves, which disarticulate between each pair of leaflets, increase this resemblance, 
which is another curious instance of the analogy in general aspect between Araliacea 
and Umbel lifer a>, on the one hand, and the group of Apocarpous Thalamtflora on 
the other, long ago indicated by Lindlcy. 

1. D. insignia (H.f. ct T. in Proc. Linn. Soc. ii. Dec. 1854). — 
Slackia insignia, Griffith, Itin. Notes , 187, No. 977 ( non ejusdem in 
Palm. Pot. Ind. 1(51). 

IIab. In Himalaya oriental! interiori tempera! a, alt. 6-10,000 ped. ; 
Sikkim! Bhotan, Griffith! — (FI. Mai.; fr. Oct.) (r. v.) 

Frutex erectus, robustus, subhimplex, medulla crassissima, apicem versus carno- 
sulus, herbaceus, foliosus, glabcr. Folia alterna, patentia, imparipinnata, 2-3-pe- 
dalia, petiolo cylindrico subangulato strinto, superue non sulcato, bnsi articulato. 
Fohola opposita, 6-8-juga, oval a vel ovato-Janceolata, pleruraqne longe acuminata, 
3-5 poll, longa, 1 4—3 lata, basi acuta, petiolnlo i- 4 -poll , subincmbrauacea, subtus 
glauca, socus costara nervosquo sparse puborula, demum glubrata liacemi plurcs, 
term inales vel laleralcs, clongati, fere pedales, multifiori, erccto-potentcs. llracte if 
minutre, subulatee, cito decidutc. Peduncvli graciles, pollicares, floret longitudmc 
mquantes. Sepala lincari-lancrolntn, longissima, angustala, tcuuiter membra nacea 
(in vivo subearuosa), multincrvosn, tenniter pubcrula. Folltruh 8 poll, longi, dium. 
f*poll , cylindrici, divaricati, rccurvi, utrinque obtusi, irreguloritcr rugosi, sutura ven- 
trali dchisccntes, crasse corincoi, pulpa solida dulci renleti. Semina circa 40, placet!- 
tis binis paullo iutra folliculi margmes sitis a sutura \ vel { poll, distantibus inserta, 
obovato-ovalia, compressu, pulpo nidulantio. Testa fragilis, basi suboblique hili 
cicatrice lineari-oblonga uotata, intus rhaphe marginali pcricarpio avrrsa percuraa; 
chalaza apicalis, endospermium tenuc; albumen flavum, caruosum, oleosum; embryo 
albus ; radtcvla hilo versa. 

The fruit of this species, which is cateu by the Lcpchas of bikkim, is very pala- 
table, and might prob|bly be improved by cultivation. 
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2. PAHVATIA, Decaisne. 

Sepala 0, biserialia, ext. teat, valvata. Pafato 6, lanceolate, sepalia 
multo minora. Stamina in masculis monadelpha, connectivo ultra an- 
theras oblongas apiculato, in foemineis minima libera abortiva. Ova- 
ria 9, ovoidea, stylo oblongo acuto apiculata. Ovula parieti affixa, 
sparsa, pilia immersa. — Frutex scandens, foliis trtfoliolatti, inflorescentia 
asnUari racentosa , floribus parvulis ex albo viridescentibue. 

This little genua, of which only one species is known, is closely allied to Staun- 
tonia, from which, however, it is at once distinguished by the presence of petals and 
by the trifoliolate (not digitate) leaves. 

X. P. Branoniana (Decaisne, Arch. Mua. i. 190. 1. 12 A) ; foliolis 
ternis lanceolato-ovatis acuminatis supra nitidis subtus glaucescentibus, 
floribus raoemosis laxis, pedunculis subfasciculatis. — Stauntonia Bruno- 
niana, Wall. Cat. 4B92 ! 

Hab. In montibus Khasia, alt. 3-4000 ped. ! — (FI. Oct. Nov.) (v. v.) 

Frutex alte scondens, ramis teretibus cortice rugoso suberoso pallido. Famuli 
purpnrei, striati, subangulati. Folia longe petiolata, petiolis basi inorassatis ; foliola 
ovata vel ovato-lanccolata, obtuse vel argute acuminata, rarius obtusa, basi rotun- 
data, glabra, Bupra lucida, subtus glauca, 3-5 poll, longs, l-2£ lata, pctioluliB an* 
gulalis medio 1-1£ poll, longo, latcralibus dimidio brevioribus. Pedunruli aiillarea, 
fascicule ti, tuberculo squamigero inserti, 2-4 poll, longi, rigidvusculi, flexuosi, graciles. 
Pedicetti patentes, bractcola Imeari-mcmbranacca suffulti, longi. Flores foeminei mas- 
culis fere duplo majores |-pollicares. Sepala teuuia, tennitcr nervosa. Carpella (1 
fcantum visum) ovoidea, ntnnque obtusa, granulosa, 1£ poll longa. Semina in pulpa 
nidulantia, undique affixa. 

We have before us two specimens from the valley of Assam, one collected by Grif- 
fith and ono by Mr. Simons, which arc probably referable to this species, as they 
only differ by the leaves being obtuse and thinner in texture, both very variable cha- 
racters In this Order. The flowers, which are male, are identical with those of P. 
Brunoniana. 


3. HOLLBOLUA, Wall, (non Hook.) 

Sepala 6, biserialia, ext. eest. valvata, int. subimbrioata. Petala 6, 
mimita, squamseformia, rotundata. Stamina 6, libera ; filamenta (in 
foemineis minima effoota) crassiuscula, cylindrica; antheree lineares, 
extrorse biloculares, connectivo apiculatse. Ovaria (in masculis rudi- 
mentaria) lineari-oblonga, pulpa repleta, stigmate oblongo terminata. 
Ovula numerosa, parietibus undique aflixa, pilis immersa, orthotropa, 
demum anatropa. Carpella indehiscentia, baccata, polysperma, septis 
pulposis a pariete ortis medium fere attingcutibus pseudo-multilocula- 
ria. Semina in loculis solitaria, anatropa vel eemi-anatropa, testa fusca 
cartilaginea. — Frutices alte seanderUe s, foliis digiiatis 3-9 -foliolatis, ra- 
cemis axiUaribus corymbtfbrmibus , floribus purpureis vel viridescentibue. 

This genus was originally founded by Wallich in his Tcntamcn FL Nep., but after- 
wards abandoned by him on the supposition that it was not distinct from Stauntonia, 
BO, Decaisne has, however, dearly shown that unless all the digitate plants of the 
Order are to be reduced to one genus, a course which does not seem to us advisable, 



Berhmdea .] flora, indjoa. $1$ 

these two genera most remain separate, the distinct stamina of BaUbMli* being 
abundantly sufficient to characterise it. It has a very wide range in the Himalaya, 
extending from the Satlej to Assam. In the extreme west the species are rare, oc- 
curring only in very humid woods, bat to the eastward they are very abundant, 
forming immense climbers, whose branches ascend lofty trees, and hang down in 
dense masses. 

The leaves an at first very thin and membranous, but become finally very thick 
and coriaceous ; and the flowers do not accompany one form of leaf only, but occur 
with every state, from those of the recently expanded shoot to the most rigid and 
leathery. The pulpy fruit of both species are eatable. 

1. H. latifolia (Wall. Tent. Nep. 24. t. 16) ; foliolis 8-6 ovatis 
vel oblongis, seminibus reefcis obovatis. — Decaime , Arch. Hus . i. 194. 
t. 12, /. B. H. acuminata, Lindt. Journ. Hort. 8oc. ii. 818. Staun- 
tonia latifolia, Wall. Cat. 4950 ! 

Hab. In Himalaya temperata, alt. 5-9000 ped., a Simla ! ad Bhotan ! 
et in roontibus Khasia supra alt. 4000 ped. ! — (FI. Apr. Mai.) (u. v.) 

Frutex alte scandens, glabcrrimus, cortice cinereo vel flavicaute. Folia 3-5-fofio- 
lata; petioli foliola tequantes, angulati, striatuli. Foliola basi trinervia, coriacea, 
rigida, inagnitudine valde varia, minora 2 poll, longa, £ lata, majora 6 poll, longs, 
fere 2 lata, petiolis partialibus utrinque articulatis 4-lA-pollicaribus, intermedio lon- 
giore, lateralibus (dum quinqne) gradatim brevioribus. Itaccmi versus basin romulo- 
rum faseiculati, elongati (folia fere tequantes), vel abbreviati, pauciflori. Flores 
poll, longi, snaveolentes, albi vel vindeaccntes, purpuraaeentme. 

This is a very variable plant, but we are unable to distinguish more than one spe- 
cies. The shape of the leaves is very variable, and the colonr of the flowers seems 
unimportant. The fruit may perhaps afford characters of importance, though we 
have failed to detect any. 

2. H. angtustifolia (Wall. Tent. Nep. 25. t. 17); foliolis 7-9 
anguste- vel lineari-lanccolatis. — Decaisne, Arch. Mus. i. 194. Staun- 
tonia angustifolia, Wall. Cat. 4951 ! 

Hab. In Himalaya temperata: Nipal, Wallich / Kumaon, Strachey 
et Winterlottom / — (v. v.) 

Habitus prions sed gracilior. Folia longius petiolata. Foliola tenuiora, lanceo- 
lata, 8-6 poll, longa, J-l lata, 2 exteriora brevissime petiolata. Semma ovato-reni- 
formia, minora quam in specie prsccedente. 

We have not ourselves found this species in good state, and can therefore add no- 
thing to the characters given by Wallich. The shape of the seed is perhaps the only 
important distinction between this and the last species, but wo must leave the deci- 
sion of the validity of the species to those who have an opportunity of studying this 
and the last together in a living state. Many specimens, which we cannot otherwise 
distinguish from R. latifolia , have the leaves very narrow, oblong, or almost linear, 
and therefore differ from H. angustifolia only in the number of leaflets. Those of 
JET. angustifolia are, however, much thinner in texture. The shape of the fruit seems 
the same in both. 


XI. BERBERIDEiE. 

Sepala et petala 2-3-4-mera, triplici vel multiplici serie alternatim 
imbricata. Stamina definite, petalis opposite, rarius indefinite ; anthe- 
rs loculis plerumque valvulis sursum revolutis dehiscentes. Ovarium 
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aoKtariam, monocarpellare ; ovula pauca v. plurima ; stylus brevissimue. 
Fructus baccatus, rarius capsularis v. transverse deluspens. Semina 
erecta v. hori&ontalia, umbilico prope basin sublaterali. Albumen car- 
nosura v. comeum. Mmbryo axiiis, ortbotropus. Cotyledones appositae, 
germinatione foliaceee. — Frutices, rarius berime, plerceque glaberrima , 
foliis altemis simplicibus contpositisve stipulates v. exstipulati* » floribus 
axiUaribus solitariis v, fasciculate* racemosis v. subcorymbosis, pedicellis 
basi bracteaiis. 

Berberidea are pretty uniformly scattered over the north temperate zone, except- 
ing in Europe, where the species are very few. They abound in the Himalaya, and in 
the mountains of America from the latitude of Canada to Cape Horn, and are also 
found in the Malayan Archipelago. Within the Arctic zone they are unknown, as 
also in Australasia, Polynesia, and Africa, except in the Mediterranean region. Ber- 
beris itself is the only widely spread genus of the Order, and is most fully developed 
in the Himalaya and South American Andes. Podophyllum has one North Ameri- 
can and one Himalayan species. Epimedium is confined to the north temperate 
zone, and its maximum occurs in Japan. Leontice and Bongardia are oriental 
genera. 

The affinities of Berberidea are very evident, and the limits of the Order are 
pretty well marked. They are immediately allied to Lardizabalca through Be- 
catsnea, which has simply pinnated leaves and articulated petioles, and to Meni- 
spermca ; also to Banmculacea through Berberis, which has nectorial glands on 
tne petals, also through an American genus, Jrfersonia, which has 4-5-merons 
flowers, and through Podophyllum, whose anthers open by longitudinal slits, and in 
one species of which the stamens are numerous. Other points of affinity may he 
pointed out with Anonacea , Magnohacea , and Fumariacea, but these are what are 
more or less common to the whole group of Orders to which it belongs. In its 
cotyledons being closely applied to one another, it differs from many of these Orders, 
and in its anthers opening by valves from all except Atherospcrmea. 

Berberidea we consider to have no striking affinity with any Orders but Apocar- 
pous Tkalamifiora , except Fumariacca and their allies, though the valvate anthers 
have been considered to ally them to Lauracea, and both Auguste St Hilaire, and 
latterly Lindley, have cndcavourod to show that they are most closely allied to Vines. 
In the ' Vegetable Kingdom, 5 ludeed, they are classed in the same alliance with Vines, 
Broseracea , Fumariacca , Pittosporarea », Olacacea, and Cyrillacea , with none of 
which, except Fumariacea, do we regard them as holding uny direct affinity. It is 
there said that Vines and Berberidea “ so nearly agree in fructification, that if a 
Berbery had two consolidated carpels, and anthers opening longitudinally, it would 
almost be a Vine. 55 But, though not inclined to lay much stress on the anthers, we 
cannot overlook tho importance of the characters of the floral organs, nor the habit 
of Vines, the number of parts of their flower, their disc, and the valvate aestivation 
of their periauth, points which, if disregarded, leave few" upon which to systematize 
amongst Dicotyledons ; added to which, the affinities of Vines are so manifestly with 
other Orders, Meliacea (and perhaps Araliacea), of Pittosporca with Violacea and 
Tremandrea , of Olacacea with Santalacea , and of Cynllacca with still further re- 
moved Orders, that it appears to us impossible to bring these families together with- 
out in each case substituting analogical rcsemhlanoes for affinities. 

1. BERBERIS, L. 

Mahonia, Nutt., DC. 

Sepala 8 , extua 2-S-bracteolata. Petala 6 , concava, intag plus mi- 
nusve biglandulosa. Stamina 6 . Stigma pel tat um. Bacca oligo- 
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fiperma* aemmibus erectis. Embryo roajnsculus. — Erutices ligno /atm, 
lollift pinnate v. suppressions pdnmtnm lateralium simplicHm, folioiis 
dipuUUque tape in spinas abeuntibus, floribus flams. 

Berbmt, including Mahonia, ii a perfectly natural and Fell-defined genus, vrhope 
species, however, are so singularly sportive in habit and all characters, that it is im- 
possible to form any accurate estimate of its extent. One hundred have been enume- 
rated, which numb® may no doubt be reduced by one-half. Both botanical authors 
wad horticulturists have long been aware of the extreme difficulty of limiting the 
species of this genus. Of its sportive character the European B . vulgaris is a good 
example, upon which we are the more anxious to dwell, both because this plant occurs 
in its normal English form, and in many abnormal states in the Himalaya, and be- 
cause it is of the utmost advantage to ns, who press upon the attention of our fellow- 
botanists an amount of variation in mountain and tropical plants which they are 
slow to believe, to have such an example of variation in Europe to quote. With the 
B. vulgaris , in its ordinary north of Europe form, most botanists arc familiar ; but 
this is so unlike the Mediterranean forms, that two were described as different, one 
by Linnscus and Sibthorp, under the name of B. Cretica , and another by Rcemer and 
Schultes as B. JEtnensis , species that arc now considered, by some of even the most 
critical European botanists (Boissicr and Cosson and Gussone), as forms of B. vul- 
garis; and it is this prominent fact to which wc desire to draw attention at the out- 
set, that none of the Himalayan forms we? here reduce to B. vulgaris differ more from 
the typical state of that plant than do B. JEtnensis and B. Oretica. The B. cratas- 
gina, 3)C., of Asia Minor, and B. emarginala, Willd., of Siberia, appear to us to 
have still less claims to specific distinction than JEtnensis and CreUca , and indeed 
they have been reduced by some authors already ; and if to these be added the B. 
Canadensis of North America, the geographical range of the species will then be 
from Siberia westward to the lakes of Canada. 

In the Himalaya Dr. Wallich distinguished nine aperies, all differing widely in 
general appearance from one another, and from B. vulgaris, many of them also in 
specific characters. To these (three of which arc founded on error) others have been 
added, which, being found further west than Dr. Wallich’s species, approached nearer 
to the European types, without, however, so resembling the common state of J?. 
vulgaris os to suggest a comparison with any of the varieties of that plant which 
inhabit a similar climate; these wore consequently described as new. 

The first impression conveyed by reviewing tbo whole Himalayan genus, by laying 
out our very large suites of specimens collected with a view to show variations, was 
the strong resemblance between the West Himalayan deciduous-leaved forms and the 
European B. vulgaris , amounting, in Kashmir and Kishtwar specimens, to absolute 
identity; and that, proceeding eastwards and southwards, the more coriaceous-leaved 
species prevailed, and soon replaced the others, in the fonn of B. arislata and its 
varieties ; that in Tibet and in the drier regions of the lofty Himalayan volleys, we 
everywhere found small, stunted, excessively spinous species, with small, extremely 
coriaceous leaves, and racemes often reduced to umbels, and even to axillary single- 
flowered pedicels , and that, descending lower in the same valleys and to the foot of 
the hills along the whole length ol‘ the Himalaya, many of these appeared to pass 
by insensible gradations into the large-leaved bushy form of aristata , with coria- 
ceons foliage. It is very true, that both in the dry lofty regions and in the lower 
hnmid valleys, we could distinguish several well marked forms and species, often 
growing side by side ; but the specimens from intermediate elevations, of interme- 
diate temperature and humidity, appeared to combine all these into an inextricable 
plexns of species or forms that admitted of no absolute characters ; and the more com- 
plete and extensive our materials, the more did the species blend. 

If from our collections we turn to the labours of others, we find that they 
have terminated in an equally unsatisfactory manner. So long as botanists had few 
specimens, these wcrc*eaaily divided into species ; but the characters attributed to 

2 F 
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thorn broke down under every successive author's hand!, *> that each, thinking his 
own species new, because not agreeing with the descriptions of has predecessors, de- 
scribed them as such accordingly. Lastly, we have competed our notes and observa- 
tions with the results arrived at by Madden, Strachey and Wmterbottom, WaHich, 
Edgeworth, Boyle, and others, and find that none of these botanists agree with one 
another nor with ns in their views of the limits of the forma. 

Under these circumstances we have felt it incumbent upon ns to devote a great 
deal of time to studying the variations of each organ, and the resnlHtas been to re- 
duce the species to a few well-marked forms ; under these we have ranged the spu- 
rious spodes as varieties, retaining, however, the specific names they bore, so that 
they may be applied as such by those who take a different view of the value of spe- 
cific characters to ourselves. We have also pointed out, under each variety, its rela- 
tions to the other varieties of the same species, aud to those of Other species. 

The following remarks on the variations of organs, etc., may be useful. 

As regards habit, the species, without exception, vary extremely, many of them 
from tall bushes with twiggy branches to prostrate stunted shrubs, according to cold, 
and the degree of exposure to winds and drought , a reduction of leaves ana stipules 
to spines, of racemes to fascicles of flowers, a shortening of the peduncles and pedi- 
cels, o reduction in the size of the flowers and of the leaves, with additional coria- 
ceousuess, and sometimes the development of glandular pubescence and glaucous 
bloom, are all characters more or loss directly attributable to elevation, exposure, 
cold, or drought ; it is however to be remarked, that an increased size and fleshiness 
of berry often accompanies these changes. The spines are more usually 5-fid in the 
dry country forms than in those from humid localities. 

There is no natural or constant distinction into evergreen aud deciduous-leaved 
species ; for, though some species or forms, as 8. Lycioides, Jsiatica, and Nepalensis 
ore always persistent-leaved, and the common form of B. vulgaris is always deci- 
duous-leaved, the Dorms Cretica and JEtnensts of the latter have often very persistent 
foliage, and the duration of the leaves of B. aristata entirely depends on the depth of 
forest, and the amount of light , heat, and moisture to which it is consequently exposed. 
The many forms of this plant which have been raised in Kcw Gardens, from seeds 
sent home by ourselves aud others, we fiud to present every variety in amonni of 
persistence ; and after three years’ observation we conclude, that in certain seasons 
some are wholly deciduous which in others are quite persistent, and that the period 
at which the cold arrives has a different effect on different varieties. We also observe 
that much depends ou the age of tho plant, aud that different parts of the shrub are 
very differently affected. 

The size, toothing, aud cutting of the leaves, and of the opposite sides of each leaf, 
vary extremely in all the species, as does the number of leaves in each fascicle, iu 
all parts of the individuals The rapidity with which they colour is equally variable ; 
those alpine species which are in the upper temperate Himalayan regions exposed 
to sodden frosts, redden rapidly, converting green mountaiu*slopes into bright-red 
in two nights. The racemes of flowers are often more or less cymose, the pedicels 
being more or less fasciculate , these aud the peduncles vary extremely iu robustness, 
and arc sometimes almost fleshy and very glaucous. We have been unable to connect 
the various forms of inflorescence with habit, further than that, as stated above, there 
is a reduction of all parts in alpine forms. Though the extreme states of B. aris- 
tata, with racemose and cymose inflorescence, are extremely unlike, we have gathered 
specimens on which these occur ou one and the same branch ; we have also found 
stunted specimens of the same plant with solitary axillary pedicels, wholly resembling 
B. angulosa in this respect, which is typically one-flowered. 

We have devoted especial attention to the variations of the flowers and fruit, be- 
cause, in all polypetalons genera, in which there is a gradual transition from bracts 
to petals, the floral envelopes all vary extremely in relative size and form. The 
petals themselves arc notched, eutire, or bifid sometimes iu the some species, specimen, 
and oven flower, and vary from being larger than, to smaller than the sepals. The 
size, position, and prominence of the glands at the base of the petals is a most folia- 
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2J t ***?? t *l ^ aB ?f ori S inst ? in thickened bases of the asms of the 
petals, and in the bad almost surrounding the bases of the 

The varieties of B. vulgaris show many forms, and every colour of fruit, —black, 
wlata, violet, and red,— as indeed was long ago pointed out by De Candolle ; the sue 
and number of seeds and colour of the testa also vary much, as does the length of 
the style sad breadth of the stigma, though to a less extent. 

Amongst tbe peculiarities of Berbers the loaf is the moat remarkable. It was 
originally explained by Linnaeus (Proleps. Plant. Amcen. Acad. v. p. 330) that the 
spines originate in reduced leaves, and represent three nerves. At first the spines 
are simple, and have a small tooth on each side (or two in some alpine forms) to- 
wards the base, whioh teeth elongate and produce the triple spine. In a seedling 
Berberis the petiole of the leaf will always oe found to be long, slender, articulate si 
the base, and there furnished with two minute stipules, and bearing one articulate 
leaflet; the latter is often contracted above the joint into a partial petiole. Ab the 
plant grows older the petiole shortens, and finally becomes obliterated, but in all 
cases the leaf will be found to be articulate with the stem. The minute stipules at 
the base of the slender petiole of most species is replaced by an expanded auriclod 
sheath in the pinnate-leaved species. 

The uses of the species of Berbens are few and unimportant , the yellow wood 
can be used as a dye, and the fruit of some is acid and eatable ; B. Lycivm is consi- 
dered by Hoyle to be the Jbjcium of Dioscorides, and its extract is found useful in 
India in inflammation of the eyes, under the name of Rasot, 

Sect. 1. Mahonia . — Folia imparipiunata. 

1. B. Nepalensis (Spr. Syst. ii. 120) ; foliis pinnatis, petiolo arti- 
culato basi dilatato vaginanto utrinque stipula subulata, foliolis 2-12- 
jijgis spinuloso-dentatis, floribus in racemos erectos simplices v. basi 
divisos dispositia. — Wall . Cat. 1480 1 B. Mircia, flam. mss. ex Don , 
Prod. 205. B. acanthifolia, Wall.! mss. Don , Syst. Card. i. 118. 11, 

Leschenaultii, Wall . Cat. 1479!; Wight et dm. Prod. i. 16; Wight, 
leones , t. 940, Spicil. Neilgh. i. 7. t. 8. B. pinnata, Roxh. mss. Ma- 
honia Nepalensis, DC. Syst. Peg. ii. 21, Prod. i. 109; De/ess. Ic. Set. 
ii. t. 4. Ilex Japonicn, Thmb. dap. 79. ejusd. fc. t. 82 (fid. Don). 

Hab. In sylvis Himalaya} exterioris temperatm, alt. 6-8000 ped. ; 
a Bhotan ! usque ad Garhwal ! vulgatiss. ; in montibus Khasia, 4-5000 
ped. ! ; in montibus Nilghiri et Travancor, alt. 5-8000 ped. 1 — (FI. Oct. 
-Mart.) (t?. t?.) 

D 18 TRIB. Japan? 

Frutex S-6-pedalis (arbor parva in montibus peninsula, fide Wight). Vaults 
erect us, supernc parce ramoaus, ramis strictis crectis apicc foliosis. Folia patentia, 

6 uoc. ad ll-peaaha ; fohola 1-6 uric. Jonga, ovatn, Jauecolata, v. rotundata, rocta 
v falcate, interdum basi cordata, inforiora minora ct rotundata, valde coriaeea, 
nervis basi flabcllatim dispositia , peiiolus strictus, rigidus, ad insertionem foliolorum 
articulatus, basi in vogiuam scmiamplcxicaulem v. amplcxiraulcm dilatatas ; vagina 
utrinque stipula subulata aucta; vagina supcriorcs lamina et petiolo orbatcc in brac- 
teas sou sqoamas gemmarum transeunt. Bractea 1-2 uuc. long®, opice dentatee, 
interiorcs hncares mcmbranaccm. Racemt plurimi, erocti, multifiori, 1 unc. ad pe- 
dales, glauci v. rubicundi, interdum subglanduloso-puberuli. Bracleolce coriacese, 
persistfutes, oblougtc v. late ovata*, in pedunculum decurrcntes, obtusce v. acuminata. 
Pedicel li crecli v. ascendentcs, bracteis ceqnilongi v. longiorcs, ) unc. longi, Flores 
flavi, unc. longi. Sepal a exteriora parva. Petala oblouga, bifida, nervo ecu- 
trali apicc furcato (ir^exomplaribus Sikkimensibus) Bacca oblonga v. globosa, vio- 
Lacea, glauca, carnosa, aeerba, nnc ' longa, in cxempl. Nipalens. elliptica, in exempt. 
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otebellrise than m the foUawteg), The breeches are not gl&ncoua, We have seen 
no Min* specimens of this plant, which Moris describes as intermediate between JS. 
Orotic* end vulgarity end adds that it retained its characters of habit for lire years 
when grown side by side with B. vulgaris in the Turin Botanical Garden. Philippi 
also, in his account of the vegetation of iEtna (Comp. Bot. Mag. i. 98), states that 
it is the same as B. vulgaris. There ore also in Herb. Hook, specimens of this 
species amongst Bourgeau’s South Spanish plants, labelled B. Mncnsis, R.S., With 
tne synonym of B. vulgaris, var. australis, Boiss., appended by M. Coaaon, These 
specimens have the leaves less serrated than in the Himalayan form, but they are 
very variable in this respect. Boyle’s description of B. Kunmoarensis is erroneous 
in describing the panicle as leafy and pedicels as 8-5-flowered. 

8. brachubotrys . In this, which is hardly distinguishable in many cases from var. 
y, JBtnmns, the old leaves are very coriaceous. The flowers are abundantly produced. 
The fruit in Kashmir specimens is large or small, reddish-black or covered with blue 
bloom, on stiff and horizontal or pendulous pedicels of variable length. The Sikkim 
specimens arc extremely coriaceous-leaved, and some of them, not being in fruit, are 
perhaps referable to B. umbellata or var. j tionbunda of B. anstata ; which has brown 
and polished (not glaucous) branchlets. 

e. Orcttoa. The European state of this plant, from which we cannot distinguish our 
Indian ones, has been described by Boissier os a southern variety of B. vulgaris in 
the body of his * Voyage Botanique dans lo Midi de l’Espagne,’ but in the appendix 
he suspends his opinion in deference to Grisebach, who (FI. Bumel.) says that it is 
perfectly distinct. It appears under favourable conditions to grow into B. cratagina, 
which again is not to be distinguished from var. floribunda of B. aristata except by 
the fruit; indeed, Griffith’s Bhutan specimens of B aristata accord in habit and 
foliage entirelv with Aucher-Eloy’s B. Crriica (391) from Libanus and the Grecian 
Archipelago, Kaving very small, nearly entire, lanceolate leaves, but differ in fruit 
and tho long pendulous raceme. Our Kunawar specimens accord perfectly with the 
plate iu Sibthorp’s ‘Flora Grroca,’ 

3. Bt aristata (DC. $y*>t. Veg. ii. 8); foliis valde coriaceis pie- 
rumque persistentibus obovatis oblongis lanceolatisve venosis varie 
grosse spinuloso-serratis integerrimibYc acutis obtusis aristatisve ses- 
silibus v. in petiolum angustafcis, floribus racemosis subpaniculatis v. 
subeymosis pendulis suberectisve, baccis stylo brevi stigmateque parvo 
terminatia. 

a. normatts ; foliis amplis obovatis oblongis ellipticisve acutis 
aristatisve (1-3-pollicaribus) apicem versus hie illic spinuloso-dentatia 
utrinque viridibus v. subtus glaucis, racemis compositis multifloris v. 
subcoryrabosis, floribus mngnis, pedicellis rubris glaucisve. — DC. Prod . 
i. 106 i Hook. Exot. Elor. t. 98; Boyle, III. 64; Wall. Cat. 1474 et 
1476 ex parte ! B. tinctoria, Leech, m Mem. Mus. ix. 306 ; Wight et 
Am. Prod. i. 16 j Deless. 1c . Sel. ii. t. 2 ; Wight, 111. i. t. 8 ; Vanhoutle, 
Flore des Serres , vi. t. 15; Bindley et Paxton , FI. Garden , i. 18. / 6 ; 
Wall. Cent . 1476! B. Chitria, Ham. mss.; Ker in Bot. Reg. t. 729; 
Don, Prodr. 204. B. angustifolia, lloxb. Hort. Beng. SI. 

fl. floribunda ; foliis obovatis oblongis lanceolatisve integerrimis v. 
varie spinuloso-serratis subtus glaucis v. concoloribus, floribus racemosis 
umbellatisve, pedunculis saepius elongatis simplicibus, pedicellis brevi- 
usculia elongalisve iuterdutu valde glaucis. — B. floribunda et B. petio- 
laria, Watt. mss. sub 1474, et Don , Syst . Gard. i. 116 ; Bindley in Penny 
Cyclop . iv. 261. B. aristata, Watt > Herb. 1474, ex Vi parief B. affiuis 
et B, oeratophylla, Don, Syst . Gard. B. ooriaria, Moyle, mss.; Bindley 
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»’« Bot. Beg. N.S. xiv. t. 46. B. umbellate. Uadi. tx Bot. Beg. 1844. t. 
44, non Wall. mu. 

y. micraniha / foiiosa, foliia valde cotiaceis obovato-lanceolatis lan- 
ceolatisve (l-3-pollicanba8) grosse spimiloso-dentatis, racemis don* 
gatis nutantibus, floribus parvis. — Wall. Cal. sub 1474 ! 

Hab. Per totam Himalayam lemperatam, a Blaotan usque ad Ktraa- 
war, alt. 6-10,000 ped. ; et in montibua Nilghiri et Zeylaniee, alt. 6— 
7000 ped. — o. normalis. Vulgatissima a Nipalia ! ad Sirmur! sed non 
in Sikldm visa. — p.fioribunda, Kumaon et Garhwal, alt. 7700-9500 
ped., Sir. et Wint.! Simla, alt. 9000 ped. ! Kunawar, Munro f — y. mi - 
crantka. Nipal, Wall.! Garhwal ! Sikkim, nit. 9000 ped.! Bbotan, Grif- 
fith / — (FI. vere.) ( p . v.) 

This plant wc regard as only loss variable than B. vulgaris, from wliich its gene- 
rally mueh more coriaceous leaves, more fascicled flowers of the raceme, and tho 
long style and small stigma, bcBt distinguish it. Several forma are known in our 
gardens, of which B. Chitna and B . aristata are the most marked, but these are cer- 
tainly not specifically distinct. In the Himalaya we find far too many intermediate 
states to admit of our separating them even as varieties, and we believe that they are 
chiefly due to humidity for their characters. The B. tinctona of the Nilghiri monn- 
tains and Ceylon is another form which sometimes appears distinct, but we have 
many specimens from those countries wholly undistinguishahle from the Himalayan 
ones. 

a. normalis. The leaves vary much in size, and the small-leaved specimens from 
Simla, having often smaller flowers too (and which might as well have been included 
under var. mtcrantha), are identical with both Nilghiri and Ceylou individuals. The 
handsomest state of this variety is the Kumaon one known in gardens as B. Chitria, 
11am., with broad elliptical, almost entire, green, veined leaves, often 34 inches long, 
and racemose panicles 4 inches long, bearing fascicles of flowers £ mob in diameter ; 
it has dark berries inch l° n & 0 ^ cu thickly covered with bloom. The state 
figured by Kcr in the * Botanical Magazine,’ with lanceolate spinulose Icavos and 
numerous pendulous racemes, is a very slight deviation from this. This form (B. 
Chttna) inhabits Nepal, Kumaon, Garhwal, and Sirmore; wc have it not from 
Sikkim, nor from the peninsula. It is scarcely an evergreen, though the leaves 
remain for a long time In the peuinsular and Ceylou plant (B. tinctoria) the 
leaves arc H~2 inches long, veined, vary from orbicular to obovatc and lanceolate* 
are all aristatc and more or less spinulose, and often very glaucous below. It was 
originally referred to B anstata by Lindley iu the ‘ Penny Cyclopaedia its stylo 
is sometimes a line long. It is frequently an evergreen. A host of subvarieties of 
var. normalis, often grafted on vulgans, but which keep their habit for a certain 
length of time iu gardens, arc referable to states of the Nipnl and large-leaved form 
called Chitrui, of the very glaucous evergreen peninsular plant called tinctona, and 
of the small lanceolate-leaved Simla one, the angustifoha of Roxburgh. 

0 .fiorihunda. Many specimens of this appeared to be so distinct from var. a, nor - 
malis, that we at first hesitated abont uniting them ; wc fmd, however, not only that 
they are connected by every intermediate grade, but that several Himalayan bota- 
nists well acquainted with their forms have preceded us in uniting them. The very 
regularly racemose disposition of the flowers is its best character, but on some of 
Strachey and Winterbottom’s and Wallich’s specimens both fasciculate and oorymbose 
and racemose flowers occur, and sometimes on tbc same specimen. The pedicels of 
the flowers also vary extremely, from ■£— j £ inch long, are either slender, or stouter 
and almost fleshy, and are green or very glaucous. The flowers are usually pale, the 
petals bifid; berry shortly oblong, very glaucous, its style distinct The B. ronaria 
of Royle appears to m undoubtedly this plant, differing only in the lanceolate leaves 
and red fruit without bloom, characters of no nujiortance. The name Chitria was 
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intended by Hamilton (fid. Penny Cyclopaedia) to bare been applied to this plant. 
WaDich’s j B, peiiolaru, m, Has membranaceous leaves, and exactly resembles 3. 
umbellate, except in having a long style. 

y. micrantha. This retains its Wee in the moist forests of Sikkim throughout a 
great part of the year, and is probably perfectly evergreen in many places. In 
Sikkim specimens the leaves are concoloroas below, but they are glaucous in some of 
Wallich’s from Nipal, and in some of Griffith’s Bhotan ones. One of Wallich’s spe- 
cimens entirely resembles the * Botanical Register’ plate of B. Chiiria, except in the 
smaller flowers, which are less corymbose. In some Sikkim specimens the leaves are 
not an inch long, and are nearly entire ; in Nepal ones three inches long, and grossly 
spinulose. Small states of this are not distinguishable except by the fruit from 
var. Oretica of B. vulgaris, and others in all respects resemble forms of B. Lgoium, 
Royle. ' 

4. B. umbellata (Wall. Cat. sub 1475 I) ; ramulis gracilibus vir- 
gatis, foliis plerutnque deciduis obovatis submembranaoeis varie spinu- 
loso-eerratis in petiolum angustatis subtus glaucis concoloribusve, pedun- 
culo elongato, floribus pauds longe pedicellatis pendulis subumbellatis, 
bacds oblongis, stigmate subsessili discoideo. — Bon , Syst. Oard. i. 116. 
B. aristata, Bot. Mag. t. 2549 ; Wall . Cat. 1474 ! ex parte. 

Hab. In Himalaya temperata et subalpina, alt. 9-11,000 ped. : Bho- 
tan, Griffith ! Sikkim, in vallibus intorioribus ! Nepal, Wall. ! Kumaon 
et Garliwal, Str . et Wint.f — (FI. vere.) (r. n.) 

Frutex virgatus, 8-10-pedalis, ramiB gracilibus sparse folioais. Folia 1-2 unc. 
louga, vix ooriacea. Flores et fructus B. vulgaris, sea infloresoentia diverse. Baeca 
fusco-rubra. 

Intermediate in many respects between B. vulgaris and B. aiistata, and possibly 
only a variety of B. vulgaris. It is a slender-branched plant, 8-10 feot high, with 
scattered obovate leaves, hardly glaucous and sparingly toothed. It is not un- 
common in the interior valleys of Sikkim, where it perfectly resembles the B. vul- 
garis in habit. 

■We have fonnd it quite impossible to give any satisfactory references to Wallich’s 
Herbarium in the case of the species of Berberis. Specimens of this occur under 
B. arisiata and B. anyulosa, and these names, together with those of B. umbellata 
and B. petiolans, have been used almost indiscriminately for the different forms of 
the species we retain as B. aristata , umbellata, and angulosa , and have been distri- 
buted with them to the Linuean Society’s and other Herbaria. The ‘Botanical 
Magazine’ plate of B. aristata (2549) well represents Wallieh’s and our umbellata. 

6. B. Aaiatica (Roxb. in DC. Syst. ii. 13) ; cortice pallido, epinis 
mediocribus pnrvisve foliis multotics brevioribus, foliis duris lacunoso- 
reticulatis oroiculatis obovatis obovato-lanceolatisvc grosse sinuato- 
spinosis integerrimisve subtus glaucis, pedicellis dense confertis v. in 
raeeraum dispositis, ovario lagenseformi, stylo subelongato, baocis ovoi- 
deis stylo distincto. — DC. Prodr. i. 107 ; Roxb. Flor. Ind. ii. 182 ; Be- 
less. Lc. Sel. ii. t. 1 ; Wall. Cat. 1477 ! ( excl . syn. B. tinctoriae). B. 
hypoleuca, Lindl> Hort. Soc . * Toum. ii. 246 ! cum ic. xyl. 

Hab. In Himalaya vallibus exterioribus siocis: Bhotan, Griffith l 
Nipal, WaU! Kumaon et Garhwal, alt. 3-7500 ped.J Afghanistan, 
Griff.! monte Parasnath prov. Bahar, alt. 8500 ped., Edgeworth! — 
(FI. Feb* Mar.) (e. e.) 

Frutex robustus, S-6-pedalis, e basi ramosus, ramis rigigis crassis ssepius tor- 
tuosia. Spines pro genere parvse, 3-5 -cruras. Folia breve petiolata, subconferta, 
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crasse coriacea, -J -8 unc. longa, aristata v. apice inermi, varie grosse spinuloso-den- 
tata v. integerrima, subtus glauca, alba, sicco utrinquc pallida. Fiores parvuli, 4-4 
one. dismetro, in eodem ramulo fascicalati et corymboso-racemosi, fnsciculis race- 
miave foliis brevioribus, pedioellis rubris glaacisve ngidis 4-1 .pollicaribu*. Stamina 
nt in B. vulgari . Bare# rabrsc v. nigrte, glaucte v. mtidoi, magnitudiae varitc, stylo 
distincto stigmateqne discoideo terminate. 

Thongb difficult to define by words, this species may be distinguished in all states 
from B. aristata by its pale bark, smaller, often 5 -fid spines, extremely hurd, coria- 
ceous, strongly nerved and reticulated leaves, that are laennosc on the surface, pale 
and very glaucous below, and by the much shorter racemes or fascicles of more nu- 
merons flowers. 

B . Asiatica affects dry rocky places, seldom attaining a great elevation, and is 
found neither in Sikkim, the Khasia, nor the pcuinsula, whereas it abounds on the 
summit of Parasnuth in Bahar, and occurs in the dry Himalayan valleys of Bhotau 
and Nepal, and thence westward to Afghanistan, though we have seen no specimens 
from the country between the Indus and Satlej. The berncs arc often large and 
eatable. 

6. B. Iiycium (Hoyle 1 Til. 64) ; spinis mediocribus trifidis, foliia 
anguste v. obovato-lanceolntis integerrimis v. spinoso-deututis pmtgcn- 
tibus pallidis subtus glaucis, floribus eoryrnboso-racemosis, podicellis 
elongatis, baccis ovoideis stylo distincto. — Bogle, in Linn. Soc. Trans. 
xvii. 94. 

Hab. In apricis Himalaya; subtropiem ct temperatro vulgaris : Garli- 
wal, 3500 ped., Bogle / Sir. et IVint. ! Simla, 3-9000 ped. ! Jamu, 
3-4000 ped.l Kish t war, 2500-9000 ped.’ Kashmir, 5000 ped.; Marri, 
Fleming! — (FI. Apr. Mai.; ft. dun. Jul.) (r. v.) 

Fruticulus rigidus, ramulis virgatis, corticc pidlido. Folia 6-8 fnsciculnta, 14~2^- 
pollicaria, 4 vix 4 poll, lutn, jiallida, laxc, venosa, subtus glaucn, plmmiquc integer- 
rima, puugentia, rarius vane spinuloso-dentata. Rucewt snqiius folio longiores, nml- 
tiflori, longe pedunculati, crccti v. nutantes, dcraum pcuduli, pcdieelb clongnti, soli- 
tarii v. fasciculati. Frucfus violaccus, glancus, 2-4-spcrmus. 

This is a very distinct-looking form, of which wc have a profusion of specimens 
from all the localities indicated. It frequents sunny places nt elevations between 
2500 and 9000 feet, whence the specimens at the lowest elevations are often fruit- 
ing whilst those at the upper arc iu flower. The narrow, entire, not lacunose 
leaves, pule colour, and copious small flowers, well distinguish it from the ordinary 
state of B. Asiahca , but there are states with broader, more coriaceous, und more 
reticulated loaves, that arc ditlioult of discrimination. Other states resemble forms 
of B. aristata , var micrantha, and still others the B. vulgaris , var. (Mira, from 
which, however, the style and stigma always distinguish it. The broader, paler 
leaves chiefly (in the absence of fruit) distinguish it from the B. Chi urn sis B. Go- 
riaeva, Royle, mss., which we have included under B. uvula fa, var. $ ,Jlonbunda, 
may be referable to this, but we arc inclined to think not. 

§ 2, Pedicelli fasciculati, umflori (vide B. Asiaticam in § 1). 

7. B. Wallichiana (DC. Prodr. i. 107); sempervirens, spinis gra- 
cilibus S-5-fidis, foliis fasciculatis late orbicular!- v. oblongo-ellipticis 
lanceolatisvc utrinque ncuminatis varie grosse spinuloso-serratis utrin- 
que lucidis, pedicellis plurimis aggregate brevibus, bacca stigmate sub- 
sessili terminata. 

a. atrovirtdis ; 9 ramulis angulatis, foliis 1 J-4-pollicaribus lanceo- 
Intis v, anguste obovatis spimiloso-serrutis. — B. atroviridis, Wall, nm. 

2 a 
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B. Wallichiana, Wall. PI. As. Par. iil. 23. t. 243 j Lindl. et Pawt. PL 
Gard. i. 79./ 58 ; Don, Prod. 204; Wall. Cat. 14781 

£. microcarpa j ramis angulatis v. profunde sulcatia, foliia ut in 
var. a sed interdum integerrimis, baccis parvis elliptico-oblongis vix 
pulposis stylo brevi stigmateque parvo terminate. 

y. lattfolia ; foliia late obovatis elliptico-oblongisve 1-2-pollicari- 
bua, noribus ut in var. a. 

8. pallida ; foliia anguste lanceolatis 2-3-pollicaribua spinuloso- 
dentatia subtus pallidis glaucisve, fasciculis paucifloris. 

Hab/ In sylvis Himalaya) temperatse mediae et orientalis et mont. 
Kbasia. — a. Nipal, Wall.! Sikkim, alt. 8-10,000 ped.l Bhotan, Grif- 
fith! — /S. Khasia, alt. 6-6000 peel.! — y. Sikkim, alt. 10,000 ped.l — 
8. Bhotan, Griffith ! — (FI. vere.) ( v . v.) 

a. The common Sikkim and Nepal form of this species is a small evergreen bush, 
with shining glossy foliage, never glaucous below, and fascicles of 3-20 flowers, vari- 
able in size, as arc their pedicelB m length and stoutness. Berries very variable in 
size aud colour ; those of our Sikkim specimens are fleshy and very fair eating, of a 
blaok purple colour, without bloom. It is found iu the inner valleys only of Sikkim. 

Var. jB has altogether the habit and appearance of o, but the berries are remark- 
ably different, being much shorter, smaller (1 inch long), scarcely fleshy, with a short 
stylo, small stigma, aud one or two seeds. It is found in the Khasia alone, and 
there inhabits a much lower elevation than the other varieties do in the Himalaya. 

Var. y is probably only a state of o, with very broad leaves. It was found in ex- 
posed skirts of woods, at a great elevation, and 1000 feet above the level at which 
the common state of the plaut grew. In form of leaves it resembles some states of 
B. aristatay but the serratures point upwards, and the hubit is different. 

8. Of this variety we have two forms from Griffith, of which one differs con- 
spicuously from the ordinary form of B. Wallichiana in the distinctly glaucous 
under surface of the leaves, approaching B. Asiaiica iu this respect, from which it 
differs in the long slender spines and lanceolate leaves, which are not lacunosc. Tt 
is very probable that its glaucous hne is due to the bushes having grown in dry 
places. The other specimens have not the glaucous undor-surfacc, but agree in every 
other respect ; and, indeed, considering how variable the glaucous character is, it is 
quite possible that these two forms grew on the same bush. 

A very fine Javanese Berberis , collected at 9000 feet elevation, by Mr. Lobb, has 
been alluded to as 11 Walhchana by Moore (in Gard. Mag. i. 168), who says that 
it bears the name of B macrophylla m gardens. The flowers and fruit are unknown, 
but the foliage differs a good deal from any known state of B. Wallichiana. it is 
possibly B. Xanthorylon, Hasskarl, Ilort. Kogor 

8. B. insignia (H.f. et T.) ; seinpervircns, ramulis snepiasime in- 
ermibus subteretibus, foliis solitaries binisve amplis breve petiolatis el- 
liptico- v. lineari-lauceolatis utrmque lucidis spinuloso-dentatis spinulis 
divergentibus, pedicellis confertis crassis brevibus, buccis ovoideis stim- 
ulate sessili. 

Hab. Ia vallibus humidis Himalayas teraperatae :^Bbotnn, Griffith / 
Sikkim! et Nipal orient.! alt. 7-10,000 ped. — (FI. vere.) (e. v.) 

Fruteje 4-6-pedalia, ramosus, virgatus, ramulis clongatis cortice rufo-fusoo. Folia 
alterna, subremota, rarius bina, rarissime fasciculata et spina imperfecta suffulta, 
Ifctisaime viridia, nitida, valdc coriacea, sinuato-dentata, dentibos spinosis patentibns, 
folia Ilicxs Aquifolii refereutia, 3-7-pollicario, petiolo brevi cum ramulo articulata. 
Floret 3-20 fascicul&ti, pedicellis brevibus volidis, ^-l-pollicaribus, curvie. Peri- 
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anthium corifteeo.carnoaum. Petala bifida. Stamina breviuscnla. Barca nigra, 

uiic. long©, pul posse, stylo brevissimo, stigmate parvo, 2— i-sperm®, ca me aoreo. 

A native of the lofty damp forests of Sikkim and East Nepal, where it forms a 
'most beautiful evergreen bush, with leaves closely resembling those of holly, and 
clusters of pale golden blossoms. The rarity of spines, terete branches, solitwy 
and very large leaves, are all remarkable characters, but no doubt susceptible of 
great modifications by climate, of which we have indications in the occasional deve- 
lopment of 8-7 -fid spines, and in the leavos becoming smaller, with a tendency to be 
fasciculate, iu the drier more northern valleys The leaf-spines, too, which are ge- 
nerally divergent from the margin, sometimes point upwards towards the apices of 
the leaves which theu strongly resemble those of Ji. Walhchiana , var. y. 

There are leaves of a Javanese species in Herb. FTook. much resembling this, but 
they are broader, more membranous, finely toothed, rather glaucous beneath, and re- 
ticulated above. 

9. B. uUcina (H.f. et T.) ; fruiiculus glaucus robustus horridua, 
spinis validis 3-partitis basi latis, foliis fasciculatis spinis mquilongis 
lineari-lanceolatis cuneatis obovatisve pungentibus mnrgiuibus incras- 
satis, floribus parvis brevissime pedicellatis dense congcstis, ovariis sub- 
glandulosis, ovulis 4, baccis parvis. 

Hab. In Tibetia occidental!; Nubra, in petrosis andis, alt. 14- 
16,000 ped. ! — (FI. Jul. Aug. ; fr. Sept.) (v. t>.) 

Fruticulus l-2-pcdali8, TJHcem. referens, conferte foliosus et creberritnc spinosus, 
glaucesceus, rainis strictis crassis, cortice rufo-bruuneo. Spina rigid©, validtc, pa- 
tentes, basi clougata crassa subdilatata. Folia J-polliraria, valde coriacca, rigidn, 
confcrta, omnia conformm, utriuque um-bispiuuloso-dcntata v. rarins lobata. Flores 
inter folia dcnsissiine fuscieulati, parvi, vix -j’-pollicares, aurnntiaco flavi. retain. 
bifida Stamina brevia. Ovarium obscure glnndnJosimi, 1-ovulatum Sacra bravitor 
pedicellatic, nigm*, gloucic j shjma/c sc.i^ih , scinnubus 1-4. 

A very remarkable-looking little species, and by far tho most alpine of any ; it is 
also the smallest leaved and flowered, most rigid, woody, and densely armed of any 
Indian species. All our specimens are very uniform in appearance. Tho branches 
are clothed throughout their whole length with spines, flowers, and leaves. 

§ 3. Fedicelli solitarii, rarissme hiai> unifort , rarimme bijlori; upala 
exterior a majuscula, interdum inter ioribm major a. 

10. B.anguloia (Wall. Cat. 1475 ! in parte); ramis sulcntis no- 
vellis pubcruli 9 , spinis 3-5-fidis, foliis parvis obovatis obovato-lancco- 
latisve aristatis integerrirais v. sinuato-dentatis nmrginibus incrassatis 
minute puberulis, pediccilis validis curvis foliis longiorilms, floribus 
majusculis nutantibus, sepalis exterioribus intcriora eequantibus, baccis 
5-7-spermis, stigmate sessili v. stylo brevi. 

j8. pedicellis fasciculatis interdum 2-floris. 

Hab. In Himalaya temperata; Nipal, ff r aliich! Sikkuxi, 11-13,000 
ped. ! — £. Sikkim, alt. 10,000 ped. ! — (FI. Jun. Jul. ; fr. Sept.) (v.v.) 

Frntex 4-pedalis, e basi ramosns , rmnis strictis elongatis ngidis patulis foliosis, 
ramulis crassis sa*pe pubesccntibus novellis subtomcntosis ; spinis 3-3-fidis, interdum 
dorso puberulis, gracilibus, foliis longionbus brevionbusve. Folia 1-14-poUicaria, 
fasciculate, sossilia, obovata, coriacca sod non crassa, plcrumqne integerrima, nunc 
spinuloso-siuuata v. dentata, apicc rotuudata, apiculata, superne opaca, papillis mini- 
mis pubcrula, subtus«ubnitida, costa proininula, nervis subparallelis. Pedicelli soli- 
tarii (iu var. £ fasciculati d interdum divisi), validi, glanduloso-pubernli. Flores 
mqjusculi, flavi. Sepala exteriors ampla. Pet ala sepalis paullo minora, Integra. 
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Stamina brevia. Bacea globos® v.late oblongae, unc. long®, pedicdlo incrassato 
curvo pendul®, stylo brevi terminal®, rubra, edules. 

This species, of which we have many specimens from different localities, may be best 
known by its puberulons branches, and especially by the subglandular, stout, curved 
pedicels, minute, short, transparent, microscopic hairs on the foliage, and large sepals. 
The seldom -toothed, narrow, obovate, small leaves, and pendulous broad fruits, are all 
good characters. 

11. B. macrosepala (H.f. etT.); hunrilis, glaberrimus, ramulis 
sulcatis, spinis 8-fidis gracilibus, foliis obovato-oblongis grosse spinu- 
lo$o*dcnt,atis coriaceis morgine incrassatis, pedicellis gracilibus, floribus 
majusculis, sepalis exterioribus interiora aequantibus, baccis magnis 
ovoideis polyspermis stigmatc sessili. 

Hab. Iu Himalaya temperata in teriori : Sikkim, alt. 12-18,000 ped.! 
— (71. Jun. ; fr. Nov.) (v. v.) 

Fruticulus 2-4-pedalis, ramis palcntibns. Spina graciles, foliis tcquilongco v. bre- 
viorcs. Folia fasciculata, $-1 unc. longa, crasse marginata, subtus plerumque glaoco. 
Pedkelli graciles, glaberrimi, curvi. Flores majusculi. Baccee unc. long®, 
rubne. Semina scope 6-10, latiuscula, comprcssa. 

The flowering and fruiting specimens of this species were gathered at different 

I daces, but we have no doubt of their specific identity ; in the flowering specimen the 
iranehos arc more slender und diverging, the leaves smaller, less toothed, and more 
glaucous, all Bigna of being in a younger stale. Tn this, as in the last species, the 
pedicels arc sometimes fascicled and sometimes two-flowered. 

This species approaches more nearly to the B. Sibinca than any other Himalayan 
one ; the Siberian plant, however, differs remarkably in its broad, almost palmate, 
5-7-fid spines, shorter pedicels, and smaller flowers. 

12. B. concinna (H.f. Bot. Mag. t. 4744); fruticulus raroosissi- 
mus, ramulis gracilibus, spinis gracilibus 8-lirlis, foliis obovatis spinu- 
loso-dentatis mnrgine incrassatis subtus albo-glaucis, pedicellis gracili- 
bus, sepalis exterioribus interioribus dimidio raiuoribus, baccis magnis 
oblongis polyspermis stigmate sessili. 

?0. ctrspilosa ; fruticulus 6-8-uncialis csespitosus, foliis irregulariter 
subangulato-lobatis spinuloso-dentatisve. 

Hab. In Himalaya alpina in vallibus interioribus: Sikkim, alt. 12- 
18,000 ped 1 (FI. .Tun.; fr. Nov.) (r. r.) Vnr. j3. Kumaou, Str. et 
rrint., 12,500 ped.! Garhwal, 9-10,000 ped., Madden ! 

Fruticulus 1-3-pedalis, plcrumquo terrte appressus, ramis rubris crectis patentibuB 
prostratis v. demissis sulcatis gracilibus. Spirt a foliis ®quilongm v. breviores. Folia 
2 . poll longa, apice rotundata v. subtruneata, margins incrassato, subtus valde 
glaucu albida, iulcraum quasi albo picta. Pedtcelh graciles, folio longiores. Flores 
mediocreB Bacca penduloc, - 5 — J unc. long®, compress®, oblong®, polysperm®, stylo 
nnllo ; seminibvs parvis. 

The most beautiful of all the species of its size, from the abundance of dark-green 
leaves with suow-while undersides, and the profusion of pale-yellow flowers and red 
berries. In Sikkim it forms a small low bush, generally pressed on the ground, bnt 
in Kcw Gardens it has altered its habit entirely, and grows more diffusely. It often 
accompanies the B. anpulosa, which forms a bush over it. 

The plant which we have ventured to include under this with a mark of doubt, 
differs iu its smaller angular leaves, with fewer larger teeth, an\l much longer spines. 
Our specimens are unfortunately insufficient to determine its identity, or the con- 
trary, satisfactorily. 
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There is also in our Sikkim collections (from alt. 9000 ped.) a Berberia belonging 
apparently to this Motion, but which, from want of fruit, we have not been able to 
reduce to any of the above, it being in flower and young leaf only. The flowers 
are small, otherwise like those of B. eoneinna and macrosepal a, but they are fascicu- 
late or sub umbellate on a slender peduncle. The leaves are obovate lanceolate, en- 
tire, cristate, and in the young state membranous. 

2. LEONTICE, L. 

Sepala 6, colorata. Petala 6, sepali3 opposita, breviora, unguiculata ; 
ungue squamula aucto. Stamina 6, petalia opposita ; antheris extrorais 
valvulia a basi sursum revolutis dehiscentibus. Ovarium 1-loculare, 
ovulia basilaribua. Stylus brevis rectus ; atigmate simplici. Capaula ve- 
sicaria, mernbranacea, irregulnriter ruptn. Semina subglobosa, basi ex- 
cavata, urabilicata. Etnbryo in albuminis dense carnosi basi endoplcur© 
duplicatura vaginatus, minimus ; cotyledonibus brevissimis subdivari- 
catis ; radicula infera. — Herba? glaberrima , rhizomate tuberoao peren - 
nante, eaulibus annuis, foliis radicalibus aectia. 

The nearest ally of this genus is the North American Caulophyllum thalictroidee , 
Mich., w t hieh agrees with it iu most characters, but differs in habit and inflorescence, 
in the bracts external to the sepals, in the fleshy aarcocarp of its fruit, and iu the 
latter becoming ruptured long before the ripening of the seeds. Several species of 
Leoniice arc enumerated besides the L. Leontopetalum , some of which may occur iu 
Tibet, or the provinces west of India proper ; but of these the L. Attaica , which 
ranges from Odessa to Tarbagatai in Soongaria (near the confines of Western Tibet), is 
the only one of which wc have an accurate knowledge. Of the L. Vest cart a. Pal., 
and L. fiveramannu, Bunge, we have seen only imperfect specimens, which wc can- 
not distinguish from small states of L Leontopodium. 

The induplication of the iuncr coat of the seed, which forms a sheath to the 
radicle of the embryo, is a very remarkable and hitherto unexplained fact, which 
requires a careful study of the ovule in all stages of growth. 

1. I«. Leontopetalum (Linn. Sp. W. 448) ; foliis bitematim ser- 
tis, foltolis petiolatis obovatis obtusis coriaceis, braeteis oblongis sub- 
foliaceis pedicellis gracilibus multoties brevioribus. — Lam. 111. t. 254. 
/. 1 ; DC. Syat. ii. 25, Prod. i. 109 ; Led. FI. Roaa. i. 8 1 ; Griff. It. Notea 
in Affgltom. Journ. No. 235. 

Hab. Inmontibus Afghanistan, Griffith! Belucliistan, Stocks! — (FI. 
vere.) (u. s.) 

Distrib. Etruria, Apulia, Creta (DC.), Grccia! Asia media (Lede- 
bour) et miiiorc 1 Syria 1 Mesopotamia ! Persia ! 

Serb a robusta, i-li-pedalis, glaucescens. Radix tuberosa. Caul is crassus, me- 
dullosus. j Folia radicalia 1-2, enulina parva, louge petiolata, pcliolo basi vaginante 
amplexicauli, late dcltoidea, bitcrnula, 3-7 poll, lata, foliolis 4 ~ 1 4 -pollicaribus inte- 
gerrimis reticulatim veuosis, supremis lobatis parti tisve. Racemus strictus, erect us, 
crassus, simplex v. basi ramosus, pedicellis inferioribus folio ternato bracteatis, brac- 
teis superioribus 2 lin. ad J poll, lougis, orbiculatis oblongisve, obtusis. Pedicelli 

r miles, patentes, 1-2-pollicares. Flores plurimi, aurei, i poll, diamotro. Sepala 
obovata. Fetal a parva, carnosa, pedicellate, late orbiculata, subtriloba, filamentura 
crassinsculum amplecjentia. Ooqpium oblique ovatum, in stylura crossum trunoatum 
attenuatum ; stigmate terminal! ; ovuhs 2-3. Capsula inflata, diametro pollican, 
m ern branacea, reticulatim veuoso, oblique apiculata, demuin obeonica, apice lrregula- 
riter rupta. Semina 3, basilaria, globosa, bruuuca v. glauca, diametro pisi minoris. 
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Albumen comenm. Embryo axilis ; radumla vagina spongioea ; cotyledon* piano* 
con came, hiantes. 


3. BONGARDIA, 0. A. Meyer. 

Sepala 3-6. Bet ala 6, sepnlis opposita, breviora, vix unguiculata, 
basi exappendiculata, poro ncctarifero instnicta. Stamina 6, petalis 
opposita ; antberis extrorsis longitudinaliter vaivulis a basi sursum re- 
volutis dehiscentibus. Ocaritm 1-loculare ; ovulis basilaribus ; stylo 
brevi, disco foliaceo plicato margine stigmatoso terminato. Capsula 
vesicaria, membranacea, indehiseens. Semina 1-4 ut in Leontice . — 
Ilerboe glabemimre, rhizomate perennante, caulibus annuls, foliis pinnati- 
sectis. 

1. B. Rauwolfii (C. A. Meyer, "Veg. d. Pflz. Am, Caucas. 174). — 
Led. FI. Ross. i. 80 ; Floral Cabinet , iii. 33. t. 98 ; Hensbw in Botanist , 
i. t. 60. Leontice Chrysogonum, Linn. Sp. PI. 447 ; DC. Syst. i. 24, 
Prod . i. 109; Griff. It. Notes, p. 237, No. 286. 

Hab. Montibus Afghanistan prope Quettah, alt. 5500 ped., Grffl.! 
Beluchistan, Stocks! — (FI. vere.) 

Djstrtb. Grmcia, DC. j insula Ithoda ! Georgia ! Syria, DC. ; Persia! 

llerba 1-2-pedalis, laxo ramosa. Folia radicalia longc pctiolata, petiolo 2-6- 
pollicnri, fkxuoso, ad pinnulas subarticuhito (basi, tide DC., etipula Beariosa aucto) ; 
pinnules ziumero varur, 2-10-jugir, bo] i tariff* v. biua\ 1-1 4 poll, long®, stepius 
gluncip, late v. angustc oblougrc v. lineares, lobata* v. dcntatie, ex schedis Griffllhii 
brnnuco-fasciattc. Scapus (sou raulis pars superior) aphyllns, tores, glaucus, pani- 
culatiin ramosus, ramis elongatis, braeteis appressis raembranaceis sufFultis, laxe 
subdichotome divisis, ramuliB apiee floriferia, pedicellis elongatis ebracteatis, fructi- 
feris striotis rigidis. Flores 4 unc. diametro, ebracteati, perianthio 9-12-phyllo. 
Sepala plerumque 0 ; 3 extoriora intrqualia, rotundata, late concava, membranacea, 
venosa : interiora minoin, oblonga. Fetala late obovata, sepalis interioribus latiora, 
membranacea, basi saccate, apice truucata, erosa v. sinoata. Stamina tilamentis 
brevibus, anthcris elongatiB, per totam longitudinem utiiuque iatrorsura dehiscenti- 
bus, deraum e basi subvolvatim ruptis, connectivo npiculatis. Ovarium oblique 
lagenseforme, membranaceuin, plicatum, in slylum brevcm attenuatum, stigmate sub- 
3-lobo anfraetuoso, lobis plicatis Ooula 4 *8, fnnieulis rigidis ercctis iueequilongis. 
Capsula membranacea, plicata, clliptiea, 4— f poll, longa, demum apice irregukriter 
rupta. Setfiina 1-8, globosa, glauca ; testa brunuea, conacea ; endopleura subspon- 
giosa, rufa, albumini adhtcrente ; albumen comenm. Embryo cavitate basilari dbu- 
minis rectus axilis ; radtcula hilo proxima, endopleura; duplicatura vaginata. Coty- 
ledon* breves. 

The structure of the seed is remarkable , it consists of a firm testa, within which 
is a delicate endopleura adhering to the albumen. The embryo lies in a cylindrical 
cavity of the albumen, with its radicle exposed, but sbeathed in a thin fold of the 
endopleura. Ledcbour (FI. Ross, l.c ) describes the petals as uuguiculate, which ap- 
pears hardly to be the case. The anthers are truly introrse and dehisce longitudi- 
nally, but the fissure, which extends the whole length of each cell, is towards its 
margin, and after dehiscence a rupture takes place along the connective also, from 
the filament upwards, indicating an approach to the valvular dehiscence of Ber- 
beris. and Leontice. The stigma resembles that of Podophyllum to a considerable 
degree. % 

B. Olivieri , considered another species by Meyer, is described as having the seg- 
ments of the loaves (leaflets) solitary and opposite, which is the case with Stocks’ 
specimens of B. Rauwolfii, and with the upper leaves only of others from Georgia. 
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In Griffith's specimens, again, there are twin linear leaflets on opposite sides of the 
petiole below, and solitary ones above, so that no importance can be attached to this 
character. The appearance of twin (or binate) leaflets arises from the splitting of 
one leaflet. Stocks’ specimens show all degrees of division, fcom the leaflet being 
oblique, toothed on one ride, lobed, bifid and bipartite to the base. 

4. EPXMEDXT7M, L. 

Sepala 4, bibracteolata. Petala 8, sepnlis biseriatim opposite, exte- 
riora plana, interiora cucullata v. calcarata. Stamina 4, petnlis oppo- 
site ; antheris introrsis, valvulis a basi sursum revolutis aeciduis aehi- 
scentibus. Ovarium oblougura, ovulis plurimis juxta placentnm uui- 
lateralcm adscendentibus 2-3-seriatis. Stylus lateralis ; stigmate sub- 
capitato. Capsula siliqureformis, bivalvis, valvule nltora sterili, altera 
medio scrainifera. Semina pauca ; testa subcrustaeea, umbilico supra 
basin laterali, rliaplie incras9ato-inflnta ariJbufbrtui. Embryo in ba 9 i al- 
buminis dense carnosi incurvus; cotyledonibus brevissiinis obtusis; ra- 
dicula umbilico parallcle contigua, infera. — Hcrbm ha bit u Thnlictri, rhi- 
zomate elongato perennante i fohis ternaiis biteruatisve, foliolis dentatis 
ciliatis , floribus oppositifoliis raemosh v. panic idalh. 

1. E. elatum (Decaisne, Ann. Sc. Nat. ser. 2. ii. 856) ; elatum, rn- 
inosum, foliis 2-3-ternatis, foliolis oblique ovatis integcrrimi9 dentatis 
ciliatisque, sepalis ovato-lanceolatis acutis, filamentis ovario mquilongis, 
ovulis 2-3 , — Decaisne in Jacq. Toy. Dot. 9. t. 8. 

11ab. Himalaya occidental temperata ; Kashmir, alt. 0-7000 ped,, 
Jacquemont f Banahal! Kishtwar, alt. 0-8000 ped.! — (FI. Juu.) (v,v.) 

Herba 2-3-pedalis, gracilis, paniculatim ramosa. Cau/ut teres, glaoeesccns. Folia 
spithamcea et ultra, foliolis gracile petiolulntis, 1 2 i l-|)oliicaribus, mcnibronaoeis, 
acutis, obtusis retusisve Panicula ampla, ramis panels gracillnnis, pilis longis 
apice glauduloso-incrassatis couspersa. Flores pal tide flavi, \ poll dimnotro. Sepala 
biserialia, ovata, coueava, puberula, interiora majora Fefa/a tcmnssimc menibra- 
nacea, interiora cucullata. An them lineares. Oran urn liueare, stylo elongato; 
Folhculus mcmbranaceus, poll, longus, stylo recto a'quilongo terminal us, 2-3- 
epermus. Semina (iminntura) elongato-reniformia, arillo camoso majusculo bilabiato 
inclusa, ventre basi lata luserto. 

"We regret not having ripe seeds of this fme species, tbc arillus or oxpansion of 
the rhaphe of which is as fleshy as that of E. afputum, and affords a proof of the affi- 
nity of the Berbcndere with the Papaveraceous Alliance on the one hand, and perhaps 
with the Dilleuiaccous on the other. Decaisne points out the length of the fila- 
ments as a good distinguishing character, to which we may add the length of the 
ovary and the few ovules. 

5. PODOPHYLLUM, L. 

Sepala 6, caducissima. Petala 6-9. Stamina petalis numero aoqua- 
lia v. dupla ; antheris longitudinnliter dehiscent ibus. Ovarium ovatum, 
ovulis plurimis juxta plaeentam latam parietalem pluriscriatis, stigmate 
peltato subsessUi margine crispato. Dacca ovata v. oblonga, caruosa. 
Semina plunina,* ascendentia j testa membranacca, umbilico basilar i. 
Embryo basi albuminis dense carnosi brevissimus, cotyledonibus semi- 
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eylindricis, radicula crassa infera. — Herbse rhkomaie horizontali perm- 
nante> caule ereclo iereti , foliis ad npicem caulis 2 longe petiolatis pel- 
tatis, lobatie partUim; floribus solitariis axillaribu e v. supra-amllaribue 
albie. 

1. P. Emodi {Wall. Cat. 814) ; pedunculis supra-axillaribus, flo- 
ribus hexandris. — P. hexandrum, Boyle > III. 64 ; Decaisne in Jacq. Voy . 
Bot. 11. i. 9. 

Hab. In Himalaya intcriore temperata et subalpina: Sikkim 10- 
14,000 ped. I Nipal, Wall.! Kumaon, etc., 9-14,000 ped.! in Kashmir 
ad alt. 6000 ped. descendens ! — (FI. Apr. Mai.) (t>. v.) 

Herha scapigera. 'Radix c fibris erassis. Caulis solitarius, longe nudus, basi va- 
ginatus, herbaceus, teres, glabcr. Folia 2, alterno, petiolata, late orbiculari-reni- 
formia, palinatim 8-5-loba, 6-10 unc. lata, viridia, saepius purpureo-marulnta, seg- 
ments veraatione deflexis, cuncatis, supra medium lobatis ct argute serratis, ju- 
nioribus subtus tomentosis. Fedunculus valid us. Flos ercctus, primo vere evolutua, 
erectus, deumra nutans, albus v. rosens, cyathiformis, 1-1 i-pollienria. Sepal a 8, 
late oblonga. Peta/a 6, obovato-oblonga. Stamina 6, ovario ipquilooga ; anthcris 
clongatis. Ovarium, ampullaceum ; stylo brevissimo ; stigmate cristato ; ovubs in 
placenta laterali multiscnatis. Bacca oblouga v. elliptica, 1-2-pollicaris, rubra, car- 
nosa, eduli8, semiuibus dense furcta. “ Semina subeUipsojdoa, brunnea, 2 lin. longa. 
Integumentum duplex, exterius membranaceum ; inlcrius pellncidum. Albumen album, 
camosum. Embryo parvulus, hilo proximus, radicula crassa, obtusa, hilo spectante ; 
cotyledoues parvulrc, semieylmdricai.”— Decaisne, l.c. 

A very remarkable plant, one of the earliest spring flowers in the Himalaya. The 
leaflets, pr segments of the leaf, are plicate, and folded dowuwards on to the peliole 
in bud, and tnc whole plant has much the habit of Eranthis hyemalis, though its 
being a true member of the Berberidem is, wc think, indisputably proved by the 
structure of the fruit. The broad placenta, with many rows of ovules, is an ap- 
proach to the structure of Nympbrnarem. The pulpy covering of the seeds in P pel - 
latum of North America, is described by Torrey, Flora of the State of New York, i. 
35, as an arillus developed from the whole surlaoc of the placenta ; a modification of 
this wo have shown to take place in some Lardizabaletr. The supra-axillary pe- 
duncle is a singular feature, which is, however, not shared by its Americau congener. 
We find it repeated in many Menispei mem, Anonacete , and amongst the allies ot Brr- 
beridem, and in Cappandea and Solanece, and other Orders having little direct affi- 
nity with these. The pulpy tnstrless fruit is eaten, as is that of the North Ameri- 
can P. peltatum, L., whose leaves are poisonous and the root a drastic cathartic. 


XII. N YMPHiE ACEJ3. 

Cabombeas, Rich. 

Sepala 3-6, libera v. basi inter se et cum toro connata, interdum cum 
ovariis cohmrentia. Torus nullus, v. camosus, cum sepalis petalisque 
adnatus, v. cum sepalis in tubum apice stpmiua et petala gerentem 
coalitus. Petala 3-6 v. plerumque indefiuita, multiseriata, seriebus 
alternantibus oppositisve, interiora ssepissime in stamina transeuntia, 
rarissime in corollam garaopetalam coalita. Stamina definita v. inde- 
finita, saepissirae perplurima, multiseriata, petalis opposita v. opposite et 
alterua. Antkera innatee, longitudinaliter dehisce nice. Carpella 8 v. 
ssephis indefiuita, libera v. ssepissime verticillata et mediants toro in 
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frucium multilocularem coalita ; stigmatibus seesilibus, liaearibus, ra- 
diantibus, appendiculatis v. inappendiculatis. Omla pauca v. plurima, 
anatropa, per totam cavitntem sparsa, rarius 2-3 sutura dorsali inserta. 
Carpella pauca, libera, v. plurima in baccam multilocularem polysper- 
mam putredine dehiscentem mediante toro coalita, carpellia raiius dorso 
obscure dehiscentibus. Semina libera v. in pericarpii pulpa immersa, 
ariliata v. exarillata j testa coriacea Crustacea v. subossea, scabra v. 
Isevi ; tegmine mcmbranaceo ; albumen farinnceum v. subcarnosum, axi 
plerumque canole percursum. Embryo orthotropus, sacculo nuclei in- 
clusus, albuminis cavitate prope hilura serai-immcrsus ; cotyledonibus 
crassis, plerumque intus cavis, plumulam foventibus ; radicula brevi. — 
Herbae aquaticce , rhizomate crasso prostrato folia et scapos rarius ramos 
folitferos et for f eras gerente t folds nat antibus peltatis Tiastatis corda- 
time rarius demei'sis seclisque , petiolo stipulato v. exsiipulato , pedunculis 
exira-axillaribus, floribus uatantibus twptiis peructis plerumque demersis. 

The true position of tins Order wc believe lo be between Bcrberidrce and Papa- 
veraceoe , as far ns this can be shown in a linear series Before proceeding to discuss 
its affinities, it is necessary to enter into the conflicting statements and opinions of 
some able botanists who have studied its organization and relationship. 

Brown long ago announced it as his opinion ( f Blinders' Voyage/ ii. 598, and lat- 
terly, Plant. Jav. Kar 108), that the Cabombe<r are only a section of Nympbaacecr, 
a conclusion in which be has been followed by none, though Asa Gray (Gen. Plants 
Onited States, i. 91) has, under the former Order, recorded his adhesion to this opi- 
nion, and we know it to be Bentham's also , and, after a very careful examination of 
the structure of all the genera, wc have no hesitation in adopting it too. 

The Orders Nympfitvacetp, Cabombetr, and Nehimbiaror have long been considered 
08 forming one group or alliance, which has been called NympfuttP* by Sulibbury 
(Ann. Bot, ii. 70), llydropelttdra' by Bartling, Vtttdhyercr by Murtkis, Nympfurinea 
by Bronguinrt, Nympbalps by Lmdley, Ch lumydoblasie/r. by Adrien de Jussieu, Nr- 
litmbia by Endliclier, and Nywph<eoid<\r by Meisner (including in the last two cases 
the Samtceniarpfd) 

It is useful to quote these terms, for they show how uniformly all systematic bo- 
tanists have regarded the alliance as natural Much difleiencc of opinion lias, how- 
ever, existed, as to whether its members should be referred to Monocotyledons or to 
Dicotyledons, and very recently an eminent botnimt and accomplished anatomist has 
endeavoured to prove that it should be divided, Nelumbtacrtv being retaiued in Dico- 
tyledons, and Nyvtph truces perhaps leferred to Endogcus. 

It is not necessary lo do more than allude lo the opinions of some of the earlier 
botanists, of whom (.’trsulpiuius, Magnolias, and Bernard de Jussieu referred Nymplura 
to Papaverareee , or of their followers, who, being ignoiatit of the structure and de- 
velopment of the embryo and young plant, were led awny by analogies, and classed 
Nywphtea with llydrorhandrtp and other Monocotyledons, such were Girrtuor, A. 
L. Jussieu, Claude lUebard, and J. St. lliiaire: tfieir views have been discussed at 
length by De Caudolle and others Of the modern systematic authors who have stu- 
died the subject wc believe that the following consider the placo of Nymph/pa to be 
where we retain it — Arnott, Brown, Brongniart, Bartling, Bentliam, De Candolle, 
Endlichcr, Asa Gray, A. de Jussieu, Meisner, Salisbury, Spncb, Might; those who 
incline to consider it Monocotyledonous are Lind ley, and perhaps Plan chon ; Tr&ul, 
who discusses the question in an anatomical and physiological point of view only, 


* For the dates andjrelative merits of these names sec Planchon's excellent * Etudes 
aut les Nympbeace'es’ (Ann. Sc. Nat. ser. 3. xix. 17), which contains by very far the 
best systematic account of Hie Order that has hitherto appearod. 
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considers the seed* «b truly Dicotyledonous, but the rhizome as Endogenous ; lastly, 
Henfroy, who confines bis attention solely to the rhizome, and of Victoria only, con- 
siders this to be more Endogenous than Exogenous, 

For our own parts, we consider that these Orders arc truly Dicotyledonous, and 
that the rhizome, though not strictly speaking Exogenous, is by no means Endoge- 
nous, that there are no Monocotyledonous Orders to which they have any affinity, 
and that the arguments hitherto adduced to the contrary arc based upon what ap- 
pear to ns to be very feeble analogies. 

In stating our reasons for these opinions, we need hardly say that we do so with 
the utmost deference to tho great authorities from whom we differ, especially onr 
fHend Dr. Lindley (to whose profound knowledge of structure and affinities we are in 
the habit'of resorting in cases of difficulty), and M. Tr&sul, whose admirable essays 
on the anatomy of Jtfuphar, Victoria, and Nelumbium (Aimales des Sciences Na- 
tnrelles, ser. 8. iv. 286 ; ser. 4. i. 3 45, 291) are no less elaborate than lucid and 
exhaustive of the subject. Wherever it has been possible, we have followed the ob- 
servations of the last-named author on the living plants; but whilst bearing willing 
testimony to his accuracy and skill as a phytotomist, we must also record our dissent 
from the conclusions he diuws from the fucts observed. In removing Nymphaacea 
to a distance from Nelumbtacetr, he has overlooked structural and morphological 
considerations, and attached undue importance to anatomical and physiological de- 
tails ; and whilst we admit that in an abstract point of view the value of Buch details 
cannot be over-estimated, in a systematic one we believe that they will be found ca- 
pable of a very different interpretation. In illustration of our meaning, we have only 
to refer to what has been demonstrated under Menispermacpft, where closely allied 
genera and species have wood of so totally different an anatomical structure, that in a 
physiological point of view they could never be supposed to be allied. Similar in- 
stances, indeed, abound in the vegetable kingdom: witness the structure of the em- 
bryo, the germination and anatomy of Cuwuta, a genus which totally differs in all 
these respects from other Convolvulaccir , but which is an undoubted member of that 
Order; the wide departure from the normal structure and mode of growth of Scro- 
phularineee displayed by Orobanche, Lalhraa, and Aldampyrum ; the structural, 
anatomical, aud functional differences between terrestrial and epiphytical Orchid pcb; 
between Jmbrosinia and other Aroidc<r (sec Griffith in Linn. Soc. Trans, xx. 268) ; 
and lastly, between the species of Corydahs belonging to the sections Capnttes and 
Bulbocapnos , the germination of ono of which is apparently Monocotyledonous, and 
of the other Dicotyledonous. In these and all similar cases we caunot hut conclude 
that the value of the physiological differences implied by the extreme diversity of 
anatomical details is to be explained by morphological and structural laws, and is not 
real but apparent. If such remarkablo differcuces occur in closely allied genera and 
species, it follows that wc may expect as great resemblances to occur in plants be- 
longing to the most widely different natural families ; and we believe the similarity 
of the rhizome of Nymphaacea to that of Eudogcns, and the partial resemblance of 
the habit and foliage of this Order to that of Hydrocharidea , ) are instances; and of 
such as these every large Natural Order presents us with examples. 

We shall now examine — 3, embryo ; 2, germination ; and 3, rhizome of Nytnpka- 
aceat. 

1. Embryo. The peculiarities of this organ ore detailed in the ordinal character. 
Its truly Dicotyledonous structure was first shown by De Candolle, and shortly after- 
wards by Mirbel and Salisbury, aud their conclusions have been assented to by al- 
most every subsequent observer, except Lindley, who expresses himself doubtfully ; 
and perhaps Planchon. The latest views of the latter author we only gather from 
Trecul’s paper on Victoria , which states (1. c. p. 145) that Planchon has announced 
the embryo of that plant to be Monocotyledonous, adding, however, that Planchon’s 
plate represents a Dicotyledonous embryo, “ le mieux couformc que 1’on peut ims* 
giner.” And we may add that in M. Planchon’s ‘ fitudes dcs Nympheacees’ (Ann 
Soc. Nat. ser. 8, xix. 8, 81), he describes the embryos of both Nymphaa and Vic- 
toria as truly Dicotyledonous. Lindley (Veg. Kingd. 409) discusses the subject fully 
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In all its bearings « be considers — 1. That the two cotyledons may be regarded as 
one split cotyledon ; against which we would urge, that the plumule ascends directly 
from between them, that the first pair of leaves are at right angles to them, and 
that the relation of the plumule to these lobes differs in no way from what is seen in 
other Dicotyledons, and is not like that of any Monocotyledon known to ua. 2. He 
suggests a comparison of the embryo with those of Jponogcton , Cymodocea, and Fo- 
•idonia. This we have made ; they are exalbuminous seeds, with strictly monoeoty- 
ledonons coleorhizal embryos, not contained in the sac of the amnios. Of these, 
Aponogeton , the germination of which wo have studied (see also Edgeworth in Hook. 
Journ. Bot. 1844, p. 405. t. xvii. and xviii.), has a linear plumule parallel to the 
cotyledon, and lying in a narrow slit or fold of the latter. In Fosidonia also the 
cotyledon is longitudinally cleft on one side, and the plumule, which is lodged in the 
slit, is indexed. In Cymodocea the plumule is enclosed in the acute cotyledon. 
8. Another supposed anomaly is founded on the cotyledons not being contracted at 
their bases, and the plumule having an oblique position relatively to them ; the latter 
observation, however, is not confirmed, and very many dicotyledonous embryos are 
continuous with the radicle in diameter, or even taper upward from it. 

2. Germination. This wc have studied m three Bpecies of Ngmpfuta, iu Euryale 
and Victoria , all of which present the same appcaiunoe, wiih little modification. 
The radicle and bases of the cotyledons protrude through an orifice at the mieiopylar 
end of the seed, caused (aB explained by Treeu]) by the falling away of a little oper- 
culum opposite the radicle. The radicle turns downwards, and becomes a filiform 
rootlet, or is sometimes altogether arrested The body of the cotyledons remains 
within the seed, and the plumule ascends from between their exserted bases, attains 
a considerable length, and gives off two strictly opposite leaves at right angles to the 
cotyledons; of these leaves one has a vagiuatc petiole, with adventitious rootlets dc 
velopcd at its base, and a lanceolate lamina with reticulate venation , the other is 
reduced to a mere filiform subulate jietiolc, and lias no rootlets. Within these first 
pair of leaves two others are developed at right angles to them, the sheathing base 
of the petiolo of the lower embracing that of the upper, which is much tho smallest , 
the first pair of leaves wc hence consider to be opposite, and the following alternate. 
Trecnl, on tho other hand, by calling the leaf reduced to a petiole the Jint, and the 
larger one the second, would seem to imply that the first two leaves arc alternate, or 
developed at different epochs; but they are so strictly opposite (at the apex of the 
terete tigollus) iu the numerous specimens we have examined, mid in all three genera, 
that we are inclined to consider their dissimilarity in size to be due to unequal 
development. In Nnphar lutea , however (which we have not exumined), Trecul 
describes the first leaf ns bpriuging at once from between the cotyledons, and the 
second from the axil of the first. 

Near the cotyledonary end of the radicle of Nympfum is a swollen ring, which 
Lindley suggests muy be analogous to a eoleorhiza , but this never forms a sheath to 
the radicle, is not developed till the radicle germinates, and, as Trecul has shown, it 
performs the office of adventitious rootlets, and hence its function commences when 
that of a eoleorhiza ceases In fiutyale uud Victoria it sends forth horizontal pro- 
cesses, in all respects like rootlets, which perform the office of fhe radicle, which 
most frequently in these genera does not elongate. The radicle itself invariably 
decays soon after the leaves are formed, with the tigcllus and remains of the seed, 
and the plant is nourished by the adventitious rootlets at the bases of the jietioles. 
These rootlets emerge enclosed in a cellular sheath, which elongates considerably, and 
at last tears away, leaving & tubular slieath ut the base, and ealyptru at the apex of 
the rootlet. The formation of this nud of the vascular bundles m the rhizome, root- 
let, cotyledons, etc., are beautifully demonstrated iu Tread’ s papers, io which we 
refer for their minute anatomy. Trerul considers that the cotyledons being retained 
within the seed, and the radicle not becoming the root of the future plant, are both 
indications of an approach to Monocotyledons. This is a point which we are not pre- 
pared to discuss. We cannot, however, withhold an iinptcsMou that neither of these 
phenomena are confined to Monocotyledons ; but the point has uot. so far as we arc 
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aware, been worked out in a comprehensive manner,— that i», with reference to the 
germination of all Natural Orders. Lindley, on the other band, cites the fact of the 
bases of the cotyledons elongating and emerging in germination, as “ perhaps one of 
the strongest arguments in favour of the lobes of the embryo being really cotyle- 
dons.” 

3. Mhizome. The true anatomy and structure of this organ is one of the most diffi- 
cult possible to demonstrate, nor do we profess to understand it thoroughly. We 
have attempted to trace the courses of the vascular bundles in N. pyywaa, Lotus, 
and stellate, both before reading TrecuTs paper and since, but without being able 
to give the necessary time, of which some idea may be formed from Trecul’s having 
devoted more than a year to the study of Nuphar lutea alone, the result of which, so 
far as the rhizome was concerned, brought him no further towards a definite con- 
clusion than that “the structure of the stem, and of some other parts of the plant, 
is what prevails in the greater number of plants that have one cotyledon.” More 
reoently, however, after the study of Victoria , he expresses himself more positively, 
and is “ confirmed in his opinion of the analogy of structure that exists between 
Nymphccacece and Monocot j ledoiis.” 

Commencing with our own analysis, we found that the rhizomes presented a con- 
trol medullary mass, surrounded by a tolerably well-defined zone of vascular bundles. 
They differ from Exogcns in wanting liber, wood- wedges, and medullary lays, aud in 
the confused arrangements of the vascular tissue ; aud from Eudogeiih m the vascular 
zone surrounding a column of pith, in the arrangement of the vascular fascicles, and 
in their'eompobition. Our conclusion was, that this structure was quite reducible 
to a very low aud deranged tyjKJ of Exogenous stem, such as might be expected to 
occur in an axis of which all the intmiodes are crowded into the smallest possible 
compass, and in a plant the habit and general anangement ot whose organs of support 
and nutiition differ so widely from that of ordinary Exogcns In this opinion we 
were strengthened by some peculiarities in the si rui lute of the abbreviated rhizomes 
of other Exogens, by the fact that vaseulur bundles often do form a confused plexus 
at the nodes, and that their anangement in these is lienee not reducible to the Kxo- 
genous type which prevails in other parts of the same stein. The great deviations 
from the normal type in Nemspermace<n, aud very many other plants of less peculiar 
habit thau Nymphaacne, further confirmed us in this opinion, no less than the faet 
that there ure no Endogenous rhizomes known to ns with which those of Nywphcs- 
aceee cau at all be compared. We may also repent here what we have alluded to 
under Menispermacete, that in our opinion a mere reduction of the Exogenous stem, 
by tbe successive obliteration of its medullary rays and liber, and the confused arrange- 
ment of its vascular bundles, by no means implies a transition to the Endogenous cIubs. 
"Wo consider that there are other and fur more important anatomical differences bc- 
twoon these two gieat classes, and that, to establish au Endogenous affinity for the 
rhizomes of such very anomalous plants as Nyuiph<eace<c, it is necessary to prove the 
existoucc of some, at any rate, of the absolute characters of Endogens, as the courses 
of the vascular bundles and their composition. 

Turning to Trecul’s beautiful analysis of the rhizome of Nuphar lutea, we do not 
find our opiniou altered; the*e show the courses of the vascular bundles, and their 
relations to the petioles, peduncles, aud axis, with a precision that we failed to attain, 
and we have full confidence in their accuracy ; but there is nothing m these that appears 
to us to establish an Endogenous affinity, and much that is seen iu other Exogens. 

llenfrey’s careful observations on tlie rhizome of Victoria differ from TrecuTs on 
Nuphar, and he treatB the subject rather differently. The rliizoiue of Victoria pre- 
sents an almost solid axis of vascular bundles, not a zone of them. Its points of 
affinity with Endogens Henfrey states to be : — 1. The apparently continuous develop- 
ment of a terminal bud. To this we would object that the real nature of the growing 
point is not likely to be easily demonstrable in au abbreviated axis of so many inter- 
nodes, and that other manifestly Exogenous rhizomes preset** a similar appearance. 
2. That the roots are all adventitious. This is perhaps the strongest point of any, but 
its value in relation to the laws of germination in general cannot be said to be esta- 
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Wished j and we have seen somewhat analogous instances in the growth of Pid and 
Loranthacea and MMzophorca, the plants of which Are nourished by adventitious 
roots, having no connection with that originally developed, which has died away, 
Ouicuta offers another analogous case, as do those parasites which are supposed to 
be developed first on other plants, but which afterwords are nourished bv terrestrial 
roots. ^ 8. The absence of a cambium -layer, of bark, pith, and of a circular arrange- 
ment <>f vascular structures. Of these points, the absence of pith and of the vascular 
bandies forming a zone is exceptional in Victoria. The absence of a cambium-layer 
is not a strong point, for there are many Exogeus in which we have failed to trace it 
in a normal condition, and there is as much a bark in Nymphccacecc as there is in a 
great many other Kxogens. 4. The isolated condition of the vascular buudles. This 
perhaps requires confirmation, as it nppeared to us that the bundles often united, 
and, at any rate, there are various Exogetis with isolated vascular bundles both in 
the pith aud bark. 5. There being no analogue to wood and liber. This appears to 
militate equally against their Endogenous affinity, for the vascular bundles of Endo- 
gens are composed of wood and liber, while those of Nymphaucece arc not ; added to 
which, we have seen that in JManispermetc nnd Aristoloclnea , and other Orders, the 
liber is constantly absent, aud iu very many Orders of Exogeus the wood is wholly 
replaced by vascular tissue. 

Our great objection, however, to all the above arguments, is their not bearing 
strongly upon the question ; all appear to argue an anomalous condition of Exoge- 
nous stem, none at all approach to positive indications of the Endogenous, aud wo 
need hardly say, that in a case of this hiud the tendency is always to magnify the 
importance of small deviations from a normal type, and to seek to attach an ab- 
solute value to them. Ilcufrey, however, slates several objections to the Endoge- 
nous affinity of Victoria , which, iu an abstract point of view, seem as unanswerable 
as the arguments in favour of the same affinity, but to which we do not attnch any 
importance, simply because their value as physiological and structural facts is as 
much unknown as that of the others. 'ITiesc are. — 1. The vnseular cord of each 
root-bundle has not a central woody cylinder. 2. There is no fibrous layer between 
the cortical and central substances 8. The composition of the vascular bundles is 
formed exclusively of duets aud liniollable spiral fibres. 4. The frequent anastomosis 
of the vascular bundles, which is not commonly the ease in Monoeotyledones. — To 
these we may add, ns of far greater weight, the arrangements of the vascular bundles 
ou a longitudinal section, and that many of Ihese run completely round the Btcm. 

Before dismissing this difficult subject, there arc two theoretical considerations 
which, we think, should not be overlooked . — 1 . That assuming the rhizomo of Nym~ 
phrea to be that of a Dicotyledon, a consideration of its habit, development, and mode 
of growth would lead us to expect that its structure would deviate widely from the 
type upon which it is formed, but that, assuming it to be a Monocotyledon, the con- 
siderations iu question would not lead us to expect m its rhizornc so total a departure 
from the type of that class. 2. That in a case of this kind, where the class to 
which a group belongs is indicated clearly by the geueral structure and develop- 
ment of its embryo, leaves, flowers, fruit, and germination, and by direct affinity with 
individual members of that class, it is much more philosophical to regard au appa- 
rent exception in one organ as reducible to an anomaly of the class with which the 
group has a direct affinity, rather than an indication of affinity to that with which it 
has otherwise none. We lienee urge, ns a fatal objection to the Endogenous affinity 
of Nymp/ifcacetB , that there is no Order amongst Monocotyledons to which Tr^eul 
or llenfrcy has allied them, whilst there are many amongst Dicotyledons, with which 
they accord iu the stiuclure of their foliage, perianth, fruit, and seed. 

We sum up our reasons for considering Ny/nphccacea to bo true Dicotyledons as 
follows : — 

4 l. The structure of the embryo is truly Dicotyledonous, and resembles nothing 
amongst Monocotyledons. 

2. The germination is strictly Dicotyledonous and Exorhizal. The primary leaves 
are an opposite pair, alternating with the cotyledons. 
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Several authors liave asserted that Nymphaacea form an exception to the rule that 
water-plants are widely diffused, a statement we cannot confirm, for a detailed study of 
the Asiatic varieties assures us that they afford a remarkable confirmation of that rule. 
The species, however, are exceedingly variable, exhibiting that tendency to sport 
which so many tKalamifiorous poly pet alous plants do ; and this circumstance, together 
with that of there being few badly preserved specimens in Herbaria, sufficiently 
accounts for the prevalent but most erroneous impression that the genus coutftins 
many species, ana that these are confined to narrow areas. Of tho amount of vari- 
ation to which they are subject, few botanists appear to have any idea; but we have 
been accustomed in India to see the same species assume several varieties in one tank, 
differing in leaf and flower, size, colour, number of petals, stamens, and stigmata, 
and wc much doubt if there be more than four decidedly distinct species within the 
limits of onr Flora. 

Upwards of sixty species hove boon recorded by Lehmann, in his recent enumera- 
tion (‘IJeber die Gattung Nympbma’), of which eleven are said to be Indian, the 
latter estimate being quite at vnnance with our experience. Planchon again cur- 
tails the genus to thirty-eight s penes, including eight or tcu doubtful ones, and nine 
Indian, of which four are doubtful. This also exceeds our estimate, and evidently 
Planchon ’s too, for that author indicates with great judgment a considerable number 
of the described forms as being possibly varieties, but these he is not able to reduce 
for want of materials. We are perfectly aware that, in reducing almost all the 
Tndiaa species, except N, alba and N. pyymana, to the well-known N, Lotus and 
stella/a , we are exposing ourselves to a most severe criticism on the part of both 
botanical authors and horticulturists; wc must, however, in accordance with our 
principles, do so, admitting/ at the same time, that we shall he only too glad to 
revise our opiniou when botanists with equal means of judging shall point out some 
structural peculiarities that may afford tangible characters whereby to discriminate 
them. We cannot, in the meantime, withhold the result of our very long and 
detailed study of the species in n wild, cultivated, and dried state, nor hesitate to 
impress upon botanists the obvious bearings of the facts, — that all authors who have 
written on this genus are at variauce with one another, — that it is impossible to 
distinguish their species in a dried state, — that the characters hitherto published as 
specific are those of individuals, and not of species, — that all water-plants are vari- 
able, and have wide ranges, — that all polypetalous flowers with a gradual transition 
from sepals to stameus are notoriously variable, — and that, though no single author 
has grouped all those species under two which we now have, there is not one of 
the species wc have so reduced that has not been refen cd to Lotus or stcllata by 
some author of note, excepting the most recent species of Lehmann and Edgeworth, 
and these we have ourselves fortunately examined m the living state. Lastly, we 
are glad to be able to give the authority of .1. Smith, whose botanical knowledge 
and experience iu the Royal Gardens at hew entitle lus opinion to the greatest re- 
spect, for saying that all the species wc have referred to N Lttus and N. steltafa 
present no specific characters whatever under cultivation, the differences amongst 
them being all of degree and inconstant throughout. Except, indeed, considerable 
allowance be modo for variation in the species of tins genus, there are no limits to 
them, for twelve have been made out of the European N. alba alone, excluding the 
Indian IF. Cachmiriana , which is the same plant, as is probably tho N. odor at a* 
of North America also. 

1. N. alba (L. Sp. PL 729); foliis cordatia infcegcrrimis, floribtis 
albis, sepaUs obtusis tenuiter nervosis, nntheris muticis, stigraatis radiis 

* Professor Henslow, who has both plants in cultivation in the same pond, fails 
to find any characters whereby to distinguish them. Dc Candolle says it is often 
confounded with IF, alba, but certainly distinct . be gives no distinctive characters, 
however. 
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sub-16, appendtculis brevibus cyliudraoeis, seminibus minutis. — DC. 
Spit. i. 56 ; Led. FI. Rou. I 83. 

ft. Kashmiriana ; ovario pubcscente v. villoso. — K. Cachemiriana, 
Cambess. in Jacq. 7 r oy. Bot. 11. t. 10. N. Kostelctzkyi, Palliardi mss. 
in Lehm . Hamb. Garten wtd Blumenz. viii. 369. K. alba, car. Koste- 
letzkyi, Planchon, Etudes but les Nymph. Ann. Sc. Nat. ser. 3. xix. 58. 

Hab. Kashmir, nit. 5300 ped., Winterbottom ! — V ar. ft. Kashmir, 
Jacquemont. — (FI. Apr. Mai.) (v. v.) 

Dxstbib. Europ. total Sibiriu! Am. Bor.l 

Folia snborbioulato, coriacea, vix aut non peltnla, subtns tenuiter venosa, infoger- 
rima, lobis parallels v. subdivergentibua. Sejm fa lineal i- v. ovnto-oblonga, reticu- 
latim nervosa. Fetal a sub-10, exteriora sepal i a a'quilongn, lincari-obkmgn. Sta* 
mina perplurima, filamentia subdilatatia. Stu/mahs appendices suborceti. Pollen 
eehinulutum. Semina puuctis miuntts lc viler striata. 

Our specimens are certainly referable to the common while Water-lily of Enrope. 
Plnnelion remarks, under N. Cachattirunui, which he had not seen, that it is too 
nearly allied to N. alba, of which we do not doubt that it is a form, though the 
plate iu Jacquemont 'ft Voyage is in many points uulike that plant, the petals being 
too narrow and acute, and the fruit different-looking. It is, however, impossible to 
figure Nympft<ete from dned specimens CambcssMes describes the fruit as lanato; 
and we find, from a memorandum by Jichmami in the llookcrian Herbarium, that 
the ovary of N. Kosidetzk yi ia villous. Planchon has referred N. Kosteldzkyt to 
N. alba. 

2. N. Lotus (L. Sp. PI. 729); foliis argute sinuato-dentntis, se- 
palis oblongis obtusis 5-7 -cost at is, petalis lineari- v. ovato-oblougis, 
filamentis basi late dilatatis, aiithcris iunppcndiculatis, stigmntis nppen- 
dicibus cy lind racco-cla vat is. 

a. isotm ; foliis subtus dense pubesccntilms orbiculntis reniforrni- 
busve lobis divergeutibus npproximntisvo, floribus mnplis rubris roseia 
nlbidisvc. — N. Lotus, Delife, FlA'lgypt. t. Ix. /’. 1 ; DC. Sgst. ii. 53. N. 
rubra, Roxb. FI. Jud. ii. 576; DC Sysl ii. 52 ; flight et Am. Prod. 
i. 17 ; Wight. Ill i. t. 10 ; Andr. Rot. Rep. t. 503 ; Hot. Mag. t. 1280 
et 1364 ; Wall. Cat. 72551 !s . Devoniensis, Hook. Bot. Mag. t. 4605. 
N. edulis, DC. Syst. ii. 52; Roxb. FI Jud. ii. 578; IV all Cat. 725 1! 
Castalio magnilica, Sal. Par. Land. t. 14. C. mystica, Ann. Bot. ii. 73. 
N. semisterilis, INimann, Ueber die Gaitung Nymphaa, 23. 

ft. cord{folia ; foliis subtus dense pubesceutilms eordato-ovatis lo- 
bis divergeutibus, floribus mediocribus albis v. carueis. 

y. pubescens ; foliis subtus puberulis pubosoentibusve, floribus mi- 
noribus albis roseis rubrisve. — N. pubescens, Willd. Sp. PI ii. 1151; 
DC. Syst. ii. 52, Prod. i. 11 5 ; Blame , Bijdr. i. 48 ; Wight et Am. Prod. 
i. 17 ** 447; Wall. Cat. 7256!; Planchon, l.c. 35. N. sagittata, Edgew. 
in Linn. Soc. Trans, xx. 29. 

Hab. a ct y. Per totam Itidiam calidam vulgaris. — ft. Chittagong t 
— (FI. per lotum annum.) ( v . v.) 

IhsTttiB. Africa borealis! et tropica! Hungaria! Java! ins. Philip.! 

FoHa 6-unc. ad pedal ia, juuiora gubaagittata. Flores 2-10 unc. lati. Pollen 
lave. Semina clliptico-rotundaia, papillosa v. anbacaberula. 

Among the Indian varieties of thia plant, we believe that we have seen specimens 

2 i * 
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similar to all the figure* quoted shore. It » quite impossible to reconcile the de- 
scriptions of authors with all the plants we have brought under If. Lotus, whether iu 
a state of nature, cultivation, or in the Herbarium. De Candolle describe N. Lotus , 
pubescent, and rubra, as distinct species, but gives no diagnostic character, except the 
spots of the leaves of If. pubetcene, which we do not find to he constant even on in- 
dividuals. Andrews (Bofc. Rep.) says of N. rubra that it is allied to If. Lotus, hut 
is certainly specifically distinct in the colour of the flowers. Sims, in the * Bota- 
nical Magazine,’ figures N. rubra , var. rosea, with spotted leaves; and De Candolle 
quotes the plate under his N. rubra , whoso diagnostic character is “foliis imrnneu- 
latia.” Lehmann (Uebcr die Gattung Nymphica) ennmerates N. Lotus of Roxburgh’s 
‘JFlora lndica’ as the plant of Linuccus, and retains also N. rubra, Roxb., and pubes- 
cent, Wiild., as distinct ; whereas Plauchon, who publishes, in the same year with 
Lehmann, his * Etudes sur les Nympheac^es,’ quotes N. Lotus, Roxb., under L. pat- 
beseem, Willd., and keeps N. Lotus, L., and N. rubra , Roxb., distinct; he also 
quotes the var. rosea under rubra, but remarks its spotted leaves. Wight and Ar- 
notfc distinguish N. pubescent, Willd., from N. rubra , ltoxb., by its spotted leaves 
and white flowers. Planehon lays some stress upon the colour of the stamens ; these, 
however, vary from white to red, with often an orange-yellow shade, and whon much 
pollen is scattered about, they api>car still more yellow, whence probably the yellow 
stamens of Wight’s figure. Roxburgh says of N. Lotus , that it differs from U. rubra 
in the colour of the flowers only, n Inch are white or pink, and yet he describes a 
variety of rubra as having rose-coloured flowers. These contradictory statements 
are of themselves Buggestivo of all belonging to one species , and that such is the 
case we arc perfectly satisfied, after an attentive study of all the states, living and 
dried. 

With regard to Edgeworth's N. sagiitata. it is founded on a young leaf of N. 
rubra: wc have from Assam a perfectly similar leaf attached to the same rhizome 
with an older leaf of the ordinary form. Iu Roylc’s 11 erbarium we find one speci- 
men labelled “ jV. Lotus, rosea, and pubescent” indicating that these arc considered 
one species by him , and another specimen, called “ N Lotus ) tore rubra” is Roxburgh’s 
N. rubra. With regard to the N. Decomeusis of the ‘Botanical Magazine,’ it is a 
common Bengal state of N. rubra, as described by Roxburgh, and not, us some sup- 
poso, a hybrid. Wc have most carefully compared the Indian plant with many 
African specimens of N. Lotus, from the Nile, Senegal, and Sierra Leone, aud con- 
fidently pronounce them the samo, as indeed Roxburgh supposed. Plauchon charac- 
terizes the Egyptian variety of N. Lotus as having all the anthers shorter than the 
tilumcnts, but this is certainly not the case in Domietta specimens. Under If. pu- 
bescent, Willd., he says that, except by the locality, it is difficult to distinguish it 
from N. Lotus, but that, whereas the deuse pubescence is constant in JV. pubescent , 
it is accidental iu N. Lotus ; this appears to us to be sayiug, in other words, that one 
of these is an accidental variety of the other, for if it varies in pubescence in Egypt, 
and is always pubescent in India, we cannot avoid the conclusion that the pubescent 
state is the typical. 

Lehmann’s N. semistcrihs is the common form of the N. Lotus of Linnmus and 
Roxburgh, as we asceitained on collecting it , nor can we doubt that Waldstein 
aud Kitaibel were right in referring the Hungarian plant to N. Lotus, from which it 
does not appear to be distinguished by any character of importance, To ourselves 
indeed, it appears very remarkable that it should not differ as a strongly marked va- 
riety at least, considering that Hungary is far north of its usual habitat, and that it 
is dependent on the thermal springs for its existence. We have very carefully com- 
pared dried specimens and the plate with our Indian and Egyptian plant. We have 
not seen other authentic specimens of N, edulis , DC., than those in W T aUich’s Her- 
barium. 

Planehon says of the section Lotus, “ anthesi noctnrna.” This is a subject re- 
quiring investigation. In India we have found N. Lotus expanded daring the day, 
but cannot say whether the weather had any influence. Sims (Bot. Mag.) states that, 
though the Marquis of Blandford’s specimens and those in Kew Gardens blossomed 
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at night, and dosed at 10 a.k., his own, from Hungary, did not. Pliny (as quoted 
by Salisbury) says that the flowers retire under water at night. 

8, N. fltellata (Willd. Sp. PI. ii. 1153) ; foliis orbiculatis tr. ellijj- 
tico-orbiculatis obtuse sinuato-dentatis integerrimisve, sepalis nervosis 
(sed non costatis), petalis lineari-oblougis laneeolatisve ncutis v. apioe 
angustatis, antheris longe appendiculatis, stiginatis radiis in cornua 
brevia productis inappendiculatis, semiuibus substriatis. 

a. cyanea ; floribus tnediocribus cynneis non aut vix odoris. — N. 
cyauea, Roxb. FI. Jnd. iii. 577 ; Wight et Am. Prod. i. 17 ; Wall. Oat. 
7863 A! et V! N. steliata, Bot. Mag. t. 2058 ; Planchon^ Etudes, 
l.c. 40. 

(H. parvijlora ; floribus plcrumque minoribus cacrulcis. — N. steliata, 
Willd. Sp. PI. ii. 1153 ; Andr. Bot. Rep. t. 330 ; VC. Sgst. ii. 51 ; Prodr. 
i. 115 ; Wight et Am. Prod. i. 17 ; Wall. Cat. 7253 Of et E! N. stel- 
iata, £ P major, Planchon , Etudes, l. c. 

y. versicolor j floribus mnjoribus albis ererulcis carncis pallide pur* 
purcisvc, staminibus perpluriruis. — N. versicolor, Roxh . JJort. Beng. 41 ; 
Ft. bid. ii. 577 ; Sima , Bot. Mag. t. 1189 ; Planchon , Etudes , l.c. 39 ; 
Wall. Cat. 7257 !; N. punctata, Edgew. in Linn. Soc. Trans, xx. 29. N. 
Hookeriana, Lehmann, Ueberdie Gattung Nymphaa, 21; N. Edgeworthii, 
Lehm. l.c. 7. 

IIab. Per totam Indiam calidam vulgatissima. — (FI. per totum 
annum.) (a. v .) 

Distrib. Var. a. Africa borealis ! tropica! ct australis ? ; ins. Philip.! 

Folia submersa (dum ndsunt) mcinbranacen, nntantia coriaeca, omnia injrgerriina 
v. sinuato-dentnta, plernmque per lotarn stipcrficiwm grouse v. minute impresso- 
punctata, subfus obscure maeiilatn, ran us omuino kovia v. disco punctate; Jobis 
acutift v. obtusia divaricatis parallels v ineumbentibua. Flores 1-10 unc. diamotro, 
cft*rulci, albidi, rosei, v. pwrpurei, in stirpibua dCgyptiaois odort, in Indicia vix odori. 
Sepala imcari-ovatn v. oblouga, potalis mqmlouga v. longiora, viridia, lineolis pnr- 
purcis SR-pms notata, multmervia sed uon costuta Vet ala 10-30, versus apices 
plerumque seusim ueutata, interiora exomplarilms gruudifloria sfqie in stamina trans- 
cuntio. Stamina 10-50, 2-4-acriata, m stirpibiw rmnoribus pauciora, longe ucuto 
v. obtuse appendiculatn, appendice albida v cierulea Vo! fen Itevc. St iymatis radii 
10-30, apicibu 9 obtusia v. m cornua longitudmo voria crccta incurva producti, inap- 
pendiculati. 

The JV. steliata, var. ft of the « Botanical Magazine,’ is referred by Pc Candolle 
(Systcma) to N. c/rrutea , and this is tin ouly allusion we find to an opinion we have 
long euterlaiued, that the Blue Watcr-Idy of the Nile and India are (like their white 
congener Lotus) specifically the same. The most pronmient difference we find be- 
tween them is the sweet scent of the African plant, whether wild or cultivated, and 
its usually more numerous petals and stamina, and, according to Pe Candolle, the 
smallness of the parts of N. steliata, the leaves not being purple below, its lobe* 
being divaricated, and the petals and stigmata being only eight to twelve. We have 
had abundant proof in India, that, except the odour, not cue of these characters is 
of the smallest value. Whether the South African N. senhfotia (which has many 
petals) and one of the two Madagascar species (also fouud in the Mauritius) be the 
same, we do not veuturo to say, never having compared living specimens ; but wo 
find them both marked N. caruiea by Planchon (in llerb. Hook.), and except in the 
greater number of pftals and stamens they do not appear to differ from that plant, 
to which N. scuiifolia was referred by Dryaudcr, Andrews, and Sims. 

With regard to the three varieties we have included under the Indian N. steliata, 
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we have been quite tmaWe to distinguish them in India, or in our stoves, the dif- 
ferences between them being of degree only, except the colour of versicolor. The 
carpels vary in number from eight to twenty and even thirty, end the length to 
which the apices of the gtfginatic rays are extended is also extremely variable : they 
are sometimes merely blnnt points, and in other cases produced into long incurved 
points: the latter are the appendiculate stigmata of Roxburgh's versicolor, and, as 
Planchon rightly tnpposes, are very different organs from the true stigmatie appen- 
dices of N. Lotus . N. Rookeriana of Lehmann wc collected at Chittagong, and 
again at the mouth of the Megna ; its fiowers varied from rose-coloured to pale purple 
and Kght blue, and it entirely accords with Roxburgh’s N. versicolor. 

Edgeworth's N. punctata is founded on the erroneous idea that the leaf of 2?. stellaia 
is not punctate, which it almost invariably is in all its varieties, though described as im- 
punctate by Be Candolle. One of Edgeworth’s three flowers (in Herb. Hook.) is of the 
variety versicolor , the two others of N. stellata,—\n. fair proof in itself of these being 
but one species. Planchon, whose views of the affinities of the species are always 
correct, has alioady suggested its being N. versicolor. In all the varieties the leaves 
vary from being unite entire to toothed along their whole circumference ; all the 
varieties agree iu the arrangement of the air-cuuals lu the peduncles and petioles. 

4. N. pygmsea (Ait. llort. Kcw. cd. nit. iii. 293) ; minima, foliis 
oblongo-orbiculatis intcgerrimi9 lobis acutis, staminibus inappcudicu- 
latis, stigmatibus 4-8 lute ovutis coclileuriformibus. — Bot. Mag . 1 525 ; 
BO. Sgst. ii. 58 ; Prod. i. 116 ; Led. PI Boss. i. 8 k 

Hab. Assam, Jenkins! montibus Khasia, ad Nonkrem in paludibns, 
alt. 5600 ped. 1 — (FI. Aug.) (i». v.) 

Distkib. Sibiria ! China borealis ! 

Rhizoma subperpendiculare, diamrfr. pollicis, pilis atris molbbus lanatum. Pettoli 
graoiles. Fo/ut 1J-2 poll, longn, elliptico- v obovato-orlnculata, lobis divergentibus 
acutis, nervis filiformibus. Flores albi, inodori (valdc odori, fid. 1)0.), 1J-2 |»oll. 
diametro. Calyx basi quadratas, sepaiis lincan-oblongis obtusis. Petala sub- 10, 
sepaiis panllo longiora v iis tcquilonga, lineari-obloiiga, obtusa. Stamina 3—4-soriata, 
brevia, antheris connectivo inquilatis, filainentis lute dilatatis iutimis ad apicem 
ovarii msertis ; polline subgranuloso. Stigmahs radii breves, obf usi. 

This curious and well-marked little species is ouc of the many proofs of the inti- 
mate relation between the Kitasian and (Jhmese Floras, to which we have alluded at 
p. 105 of our Introductory Essay ; we arc unable to find any character by which to 
distinguish this plant from the Siberian and Chinese, except the inodorous fiowers, 
which tends to weaken that analogous mark of difference between the N. cmmtlca of 
Egypt and N. stellaia of India, aud the N. alba of Europe and N. odor ala of North 
America. * 


2. EXJRYAUE, Salisb. 

Sepala 4, margini tori ultra ovarium producti inserta, crecta. Petala 
indefinita, sepaiis breviora, 3—5 -serin ta. Stamina indefinite, multiseriata, 
seriebus 8-meris, filamentis linearibus ; pollen spliaericum, 3-nucleatura. 
Ovarium 8-loculare, toro npicc dilatato immersum ; stigmate discoideo 
obscure globoso depresse concavo, tubo tori accreto. Ooula pauca, pa- 
rietibus affixa. Bacca spongiosa, irrcgulariter rupta, sepaiis persistenti- 
bus ooronata. Semina 8-20, arillo pulposo involute ; testa atra crassa. 
— Herba aculeis horrida , rhizomate crasso Jibras crassas emitiente, foliis 
orbicularibus primum corrugaiis demum bulla tie marginif>H$ plants, floribus 
purpureo-violaceis suavevlentibus, seminibus edulibus. 

A very remarkable plant, closely allied to the fictona of the South American 
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rivem. We have, in the observations under the Natural Order, indicated the mor- 
phological differences between the structure of the flower of Ngmpkaa and Burial e. 
A detailed description of its mode of germination will be fonnd in Roxburgh’s * Flora 
Indica/ according to which, and to Planchon’s and our owu observations at Kew, the 
process is exactly that of Victoria regia, and differs from Nymphcea in the radicle 
being even less developed perpendicularly, but sending out short, horizontal, often 
branched arms, that perform the office of rootlets to the radicle. The elongatiug 
plumule bears two stnctly opposite primary leaves, oue of which remains as a subulate 
petiole and the other bears a very long linear lamina, with a hastate base, and gives 
off adventitious rootlets from Us petiole : within the first pair a third is developed 
sheathed in an opposite stipule, which much resembles the vagiuate petiole of one of 
the second pair of leaflets of Nymph a a. 

The only known species is also a native of Chinn, where it has been cultivated 
for its edible seeds, from time immemorial. Plunohon has made a second species of 
this, founded on a description of B.ferox , tbe fruit of which Salisbury describes as 
being 80-100-secded, which is no doubt a misprint for 8-10, the number I And in 
the original specimens from which his description was drawn up. The seeds vary 
exceedingly in size, from a small pea to a nut, and the starch grnius of the albu- 
men are so minute as to exhibit the “ Brownian motion ” under a sufficiently high 
power. The testa is always Uurd and almost bony, and smooth or wrinkled. 

The large fruits of this plant are sold m tbe markets of Eastern Bengal, stripped 
of their spiny pericarp , and the seeds are roasted and eaten as food aud medicine. 
These seeds have been found by Dr. Falconer in tertiary beds of peat near Calcutta, 
a district the plant docs not now inhabit. 

1. E. ferox (Sali&b.Ann.Bot. ii. 73). — DC. Syst. ii. 40, Prod. i. 3 14; 
Roxb. Plant. Cor. iii. t. 244 • Bot. Mag. t. 14 i 7 ; Planch on. Etudes, l.e. 
29. E. Indica, Planchon , l. c. Auneslca spinosa, Roxb. FI. bid. ii. 573 ; 
Andrews , Bot. Rep. 1. 61 8 . 

Hab. In paludibus Chittagong, Roxburgh f Bengalis oricntalis I ; in 
provincia Oude pianitiei Gangetica) superiorly, Hoyle 3 Kashmir 1 — (FI. 
liicme ct vere.) ( v . r.) 

Distrib. China! 

Rhizoma breve Folia ovalia v. orbicularm, 1-t pcd. diumrtro, supra vindia, subtns 
pubcrula, hole purpurea v rubra. Flores 1-2 poll longi. Sepaht ct ovarium aeulein 
horrida. If area 2-4 one. dminctr. Semina mngmtudinc pisi parvi vcl ecrusi , 
testa erassa, licvi v. subrugosa. 

Royle mentions that tbe Euryale is found, but no doubt iu a cultivated state, iu 
the plains near Saharanpur. ^ 

3. BAHCLAYA, Wall. 

Sepala 5, basi ovarii inserta. Retain meinbranacoa, npici tori 
ovario accrcti cum staminibus inserta, supera. Stamina aJternatim 
multiseriata, anmdo tori intus inserta, c filanu-ntis brevibus incurvia 
pendula, superiora sterilia. Ovarium i* rarpellis sub-1 0 arete concretif, 
apice conicum; stigmatibus totidem connivcntibus in couuin apice 
fissum coadunatis, intus stigmatiferis. Ovula plurima, parictibus ovarii 
undique inserta. Bacca globosa, annulo tori et corolla* coronata. 
Semina sphserica, eebinata ; testa subcoriacea. Albumen, et embryo ut 
m Nymphaa. — Jlerba aguatica Potainogetonis facie, rbizomate brevi 
credo villoso , pedunculis elongatis , foliis anguste lineari-obtongis ohtum 
basi hastato-bihbis membranaceis penuinerviis glaberrimis v. subtus pu- 
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hruke, pedunculis extra-alaribus, floribus ext** htride viridibus mine 
rubris v. purpureis inodoris, bacca magnitudine cerasi pulposa putre - 
dine dehiscente. 

1. B. longifolia (Wall. Linn. Soc. Trans, xv. 442. 1 . 18.) — Hook . 
Ic. PL t. 809, 810, et in Ann . Sc, Nat. Ser, 3. xvii. 301. t, 21 ; Griffith, 
Not . PI. Ami, i. 218. t. 57./; Planchon , Etudes des Nymph, Ann. Sc. 
Nat. Ser. 3. xix. 56. 

Hab, In Pegu ad Rangoon, Wallich! Tenasserim ad Martaban, Lobb! 
et Mergui, Griffith ! — (FI. hieme.) (v. s.) 

Rhizoma (cx sioco) breve, perpendicular©, J-f one. lougitudine, fibres plurimas 
crassos demilteute, pilis erect is moiiibus dense interteztis villosum. Petioli spithamad, 
graciles. Folia petiolis jequilonga, 1-1 £ unc. lata. Flore* unc. longi. Sepala 
lineari-oblonga, cosla crassa exserta jiercur&a. Petala sub-3 -seriata, brevia, obtosa, 
iuaequuJia. Stamina soperiora ad filomcnta brevia hamata reducta. 


Suborder II. Cabombe^e. 

* Sepala et petala definita, libera. Stamina toro insertn, hypogyna. 
Ovaria 3-18, disco v. toro explanato inserta. Ovula 2-3, suturse dorsali 
inserta. 


4. BRASENXA, Schrcb. 

Sepala 3. Petala 3, sessilia, iincaria, scpalis alterna. Stamina 12- 
18; antheris linearibus, rimis lateralibus dehisccntibus. Ooaria 6-18, 
cylindraceo, apice breviter angustata, dein in stigmata intus longitudi- 
naliter villosa subdilatata. — llcrba aquatica , rhizomute repente , caule 
ramoso , peduncnlis petiolisque mucilagme induiis, foliis alternis peltatis 
eltiptico-oblongis penninerviis, podunculis axillaribus apice subincrassatis , 
floribus rubris. 

The remarkable little water-plant upon which this genus is founded is a native of 
the Unitod States of North America and Canada, and was found early in the present 
century by Mr. Brown in Australia, and latterly by Griffith in the Khasia Mountains 
and Bhotan. Beiug inconspicuous, it is probably not so rare as is supposed to be the 
case. "We are quite unable to detect any difference between our specimens which we 
havo preserved i% spirits, aud the excellent anal) sis in Gray's ‘Genera of United 
States Plants,’ except that the filaments and dorsum of the sepals are puberulous. 

Asa Grey observes that the curious mucilaginous covering of the peduncles and pe- 
tioles is formed by the rapid formation and rupturing of successive epithelial cells, as 
mucilage is formed on the surfaces of animal mucous membranes ; we may observe that 
the gelatinous coat of the seeds of various Composite and Crucifera is quite analo- 
gous. Grey further states that the rhizoma contains oblong transversely annulated 
starch -groins of unusual size, the larger being inch long. 

1. B. peltata (Pursh, FI. Bor. Am. ii. 389). — Torreg et Gray, PL 
N. Am. i. 55. Hydropeltis purpurea, Richard , in Mich. PL Bor. Am. 
i. 824. t. 29, et in Ann. Mus. xvii. 230. t. 5./ 22 ; Bot. Mag. t . 1147 ; 
2)0. Syst. ii. 37, Prodr. i. 112.— Gri/ Itin. Notes, p. 160. 

Hab. Kbasia prope Nonkrem, Griffith, et ad Joowye, alt. 4500 ped.I 
Bhotan, ad Sautagoung prope Pauaka, alt. 6000 ped., Griffith. — (FI. 
oatate.) («. «.) 
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Distrib. America borealis, a Canada ad fhun. Mississippi 1 Australia 
orientalis. 

Fedunculue pubesccns, apice infra florem iucrassatus. Flos \ unc. longua. Sepals 
8, lineari-obionga v, lineari-obovata, obtusa, dorso setulis caruosulia conieis pubes*, 
centia, concava, baai eraasa. Fetal* 4, aepalis longiora, perigyna, rosea, baai dis* 
tantia, angu&te lineari-obionga, apicibus incurvis obtusis, dorso basi puberula, Sta- 
mina eub-12, obscure bisermta, hypogyno, carpellis opposita et olteraa, filameutis 
cylindricia demurn clongatis pubcrulis ; anthem knearibus glabris, rimis latcralibus. 
Pollen (in alcohol eouaervatum) irregularitcr globosum, opacurn, obscure grauulosum, 
disco pcllucido angustissimo circumdatom, Carpeiia 10, disco piano inserts, 2* 
scriata, sessilia, liuearia, cylindracea, puberula. Owl a 2, pendula, anatropa, raphe 
ad suturam versa. Carpeiia matura 3 v. plura, turgida, coriacea, indehiscentia, stig- 
matc persistentc cuspidate, submonospenna. Semen magnum, ovoidcum ; testa 
Crustacea, lsevi. Albumen farinaceum, et embryo ut iu Nymphaa, 


Xm. NELUMBIACE^E. 

Sepala 4-5, imo toro inserta, decidua. Fetala plurima, multiseriata, 
libera, decidua. Stamina plurima, cum petalis imo toro multiplici 
serie inserta ; JUamenlis supra unthermn in appcndiccin productis ; an - 
t her is introrsis, loculis adnntis. Torus carnosus, obconicus, apice Into 
truncato. Ovar'ui plurima, foveolis apicis plani tori singillatim basitixis, 
unilocularia ; stigmate discoideo subscssili. Ooulum soiitarium v. 2 
collaterals, suspensum, fuuiculo fdiforini pnrieti ovarii ailixo ; raphe dor- 
sali. Nvces subglobosai, stylo superatm, coriaceo-eornca?, o tori foveolis 
semi-cmersie, longitudinnliter obscure dehiscentes. Semen mversuni, 
testa spongiosa ; embryo exalbuminosus, ortkotropus ; eotyledones craaso 
carno68e, plumulnm dipliyllam valde evolulain foventes, petiolis inflexis 
vagina stipulari inclusis ; radicula brevissima. — Herb®, rhizomnto elan- 
gato horizontally foliis longe crasse petiolatis , lamina peltata integerrima 
nervis radiant thus marginibus vernalione involute, floribus amplis. 

"We have, under the Order Nympha-acerc, considered Nchtmbnim as a member of 
the group Nymphales, and stated some of our objections to M. Trend's opinion, that 
these two Orders have nothing iu common, but tlicir numerous petals and stamens, 
and the medium they inhabit. The most prominent differences between them reside 
in the form and structure of tho rhizome, the development of the leaves, the deci- 
duous perianth and stamina, and the remarkable development of the torus, the sessile 
small carpels, with one (rarely two collateral; pendulous ovulum, mid the exalbummous 
seeds, with a very bighly-devrlojicd plumule. Though these distinctions appear so 
great, they arc much diminished in value by a study of Brasenia , which, in its 
rhizomes and mode of growth, is os different from Nyutplura as Nelumbutm is, and 
whose ovaria are of exactly intermediate structure. The great torus of Neluuibmm 
is a peculiar development of that of Nympheea , and, as Asa Gray has demonstrated, the 
embryo of Nymphmete and Cabombea is just that of Nelumbium on a smaller scale. 
If the germinating seed of Nymphaa be compared with the embryo of Nelumbtum f 
the affinity is very obvious , the principal modifications being the inflexed petioles of 
the plumule of the latter plant, and tbe stipulary sheath enclosing it, which last if 
perhaps analogous to the sheath enclosing the first leaf withio the primary pair of 
leaves of Nymphaa .» Trecul has admirably illustrated the anatomy and development 
of Nelumbium codaphyllum (Ann. Sc. Nat. Scr. i. 291), and made some most im- 
portant and interesting observations on the mode of growth of the leaves and pe- 
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iklM) of which the latter hare rntarrapted vascular bandies. These peculiarities he 
quotes as grave reasons against associating Netumbium and Nympkra together; they 
are of great interest in a physiological point of view, but of no weight in a systematic 
one, especially as they accompany a very different habit. 

. Amongst the many minor points of affinity between Neltmbiaee a and the conti- 
guous Orders, which have not been alluded to under Nympkaacea, are the milky 
juice, which they have in common with Nymphaacca and Papaveracea, the resem- 
blance of the imbricated, deciduous sepals and petals to those of Berberide#, the 
adnate anthers, and the appendage to the filaments. Ja addition it may be remarked 
that Nelumbiacea are not allied, even distantly, to any other natural family what- 
ever. Trdcul remarks a tendency to sutural dehiscence in the carpels. 

Several 'species of this genus have been described, but it is doubtful whether there 
are more than two, an American yellow-flowered one, and the pink or white Indian 
one (the Lotus, or Sacred Bean of India), which is said by Herodotus and Theophras- 
tus to have been a native of Egypt, where it is not now found. The seeds and rhi- 
zomes are eatable. 


1. NELX7MBIUM, Juss. 

Character ordinis. 

1- N. speciosum (Willd. Sp. PL ii. 1258) ; floribus albis roseisve. 
— DC. Syst. ii. 44, Prod. i. 311 ; Pot. Mag. t. 90S ; fad. FI. Rosa. i. 
85 ; Wight et Am. Prod. i. 16 ; Roxb. PL hid. 617 ; Wight, IU. t. 9. 
N. Asiaiicum, Rich. Ann. Mua. xvii. 249. t. 9, amen, etc. Nelumbo nu- 
cifora, Garin. Fruci . i. 75. t. 19./. 2. N. Jndica, Poir.Dict. iv. 455. 
Cyamus Nelumbo, Smith, Exot. Rot. i. 59. 1. 51-32. C. mysticus, Salkb. 
Am. Bot. ii. 75. Nympbma Nelumbo, Linn. Sp. PL 730. 

. IIab. Per totam Indinm cnlidam divulgntum, sed snepe (an semperP) 
introduction : in Kashmir in lacu prope urbem, alt. 5300 pcd., vulgare ! 
— (FI. tempore pluvioso.) (o. t?.) 

lhsTHiB. Mare Cnspicum 1 ct Aral ; Persia ! ; ins. Malayanis et Phi- 
lippines! China! Japouia; Australia tropica ! 

Peiioli ct pedmculi supra aquam evserfi, tuberculin retrorsis scabcruli v. lfcves, 
vasis spiralibus rcploti, suceo lacteo scat cutes. Folia 1-2 ped. diam., exacte peltata, 
glabra, margiue submidulata, Bubtus pullidiora, uervis proimnulis. Flores ampli, 
4-6 uno. diam. Anther a conuectivo in appemheem subdavatara producto. Torus 
fructus 2-4 unc. diam. Nuces magnit udine pi si vel ceraai parvi. 

XIV. PAPAVERACEAD. 

Sepala 2, rarius 5, decidua. Petal a 4, rarius 6, hypogyna, acstiva- 
tione plerumque plicata. Stamina libera indefinita, rarius definite, hy- 
pogyna; antkeris liberis 2-locularibus longitudinaliter dchiscenfcibus. 
Ovarium liberum, e carpellis 2 v. pluribus compositum (rarissime car- 
pellis discretis) ; ovula plurima (rarissime solitaria), placeutis latius- 
culis inserte, aoatropa v. omphitropa. Stylus termiualis v. nullus. 
Stigmata radiantia, saepe bicrura ot ob crura connata quasi plaoentis 
opposite. Fructua siccus, capsularis, rarius baccatus, 1-locularis y. 
septis incompletis multiloculans, indehiscens v. valvis brevibos dehi- 
soens. Semina plurima, exariUata, funiculo brevi. Albumen oopio- 
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Bum* deosurn. Embryo parvus* hilum versus albumine iudusus j coty- 
ledonibus 1-4, pleruinque S, radicula ab bilo remote cenfcrifuga. 

"We commence with Papaverace* the aeries of poly pet alous Tkalamifior* with 
consolidated carpels* parietal placentation, and anthers not aduate with the filament to 
that degree that they are in all the previously described families. Its affinities aw 
not doubtful : they have been alluded to under Nymphaacc* and Beibcride*, but 
are so much more nearly related to the followiu^ Orders, Fumariacea, Crucifer*, 
and Capparide*, that they arc by some authors included with them into one great 
alliance, the Rkoeades of Endlichcr and Meisner. Endlicher unites Fumariace* and 
Papaverace as into one Order, and Krongniart classes them together as Papaverine*. 
Hypecoum , indeed, amougst Fumariacea, being quite intermediate in structure, is the 
connecting link between these Orders, and Piatystemon, a Papaveraceous genus with 
free ovaries, is the passage between ibc two groups of apocarpous and syncarpons 
families, more especially showing- tho affinity of Papaverace * with Nymphteace* on 
the one hand, and with Ranunculace* on the other. With Crucifer at this Order is 
allied not only by the structure of the fruit of many species, but by tho quaternary 
arrangement of the sepals aud petals. 

Papaverace a are almost entirely natives of the northern hemisphere aud of extra- 
tropical regions. They are numerous in Northern India, but attain their maximum 
in Western North America. Their properties are narcotic, and their seeds usually 
yield a bland 01 L 


1. PAPAVER, L. 


Sepala 2, rarius 3, concava. Petala 4, rarius 6 . Stamina indefmita. 
Ovarium e carpellis 4 v. pluribus, stigmatibus radiantibus coronatmn. 
Oapsula placentis parictalibus in cavitntem projectis poJysperma, poris 
v. valvis brevibua infra stigmata dohiscous.- — llerlwc succo tactea , s*pe 
hispida , radicibus fibrosis, foliis pier unique lobatis dent a Usque, pedunculis 
axillaribus solitariis unijloris nudis. 

About twelve species of Tapavei' are known, of which all but P. nudicaule are 
confined to the Old World, aud almost entirely to tho north tomperato none, one 
only being fouud in Australia, and another m South Africa. 


1. P. nudicaule (Linn. Sp. PI. 725) ; scapo unifloro, flora croceo. 
—man, Monog. Pap . 17 ; Sims, Hot Mag. t. 1633 ; PC. Syst. ii. 71, 
Prod, i. 117. P. alpinum, linn. Sp. PI. 725 ; Led. PI. Pass. i, 87 ; PC. 
1. c. P. Pyrenaicura, PC. I c., et P. inicrocarpum, DC. 1. c. P. auran- 
tiacum, Lois.; DC. PI Pr. Suppl. 585. P. croceuin, Led. Ft. Hi. ii. 27 1 . 

Hab. Tibetin occidentalis alpina : in sunmiis montibua Lndak et 
Nubra, alt. 16-17,000 ped. 1 Afghanistan, 15,000 ped , Griff . f — (Kl. 


Aug.) (r. r.) 

fiiBTJtiB. Per totam zortam arcticam ad lat. bor. 78° 1 in alpibun 
Norvegi© ! Helvetia; ! Pyrcnaeis ! Dahuri© » et Altai ! in moutibus sco- 
pulosis Americsc borealis ! 

Spithamteum v pc dale. Folia radicalia petiolata, 2-4-pollicaria, linear! obovata 
v. oulonga, pinnatifida, lobis paucis obiongia acutis utrinque pilosis. Scapi 8-5, gra* 
ciles, pateutim hispido-pilosi. Flores 1—3 jwll. diarn. Sepala birsuta. ^ FUamenta 
capillaria. Capsula late obovata, strigoso-bi-spida, stigmate profunde inciso. 

We have followed fclkan in uniting the P. alpinum , nudicaule , Tyrenaicum, cro- 
cetim and aurantiacum, amongst which we can fiud no specific characters. Our 
Tibetan specimens perfectly accord with Arctic American ana Siberian ones. 
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* t. P* dubfam (Lmn. Sp. Pi. 726) ; caule foHoso multifloro setoao 
kispido v. glabro, foliia pinnatiphrtitis v. bipinnatifidis, capsula oblongo- 
clavata. — DC. Syst. ii. 75. 

& lavigatum (Elkan, Monog. Pap. 25) ; caule foliisque gl&bris. — 
P. dubimn, mr. subglabrum, Led. FI. Rons. i. 89. P. Iscvigatum, Bid. 
M. Taw. Cauc. iii. 864; DC. Syet. ii. 78, Prod . i. 119. P. glabrum, 
Boyle, 111. 67. P. Decaisnei, Rochet, et Steud . urn.; Dene, in Ann . Sc. 
Nat. eer. iii. 269 ; Webb, Fragm. Flor . JMhiop. AEgypt. 2. 

Hub. Var. lavigatum. lu arvis ILimalayse occidentals temperal®, ait. 
5-7000 ped.!: aKumaon! ad Kashmiri Afghanistan, Griffith! Belu- 
chistan, Stocks! — (PI. vero.) (v. v.) 

Distbib. Var. kevigatum. Tauria 1 Eumelia ! Asia Minor ! iEgypfcus I 
Persia! Caucasus! 

Ilerla 1-3-pcdalia, simplex v. ramona. Yalta interdum glauca, utrinque sparse pi- 
losa, pilis 6ubappre88is v. glabrnta, laciniis lutegria v. iuciso-dentatis. Scapi et se- 
pala sparse pilosa. Flores magiiitudinc valde varii. Pit amenta subulate. Capsula 
■J-l nuc. louga. Stif/ma 5-8-radiatum, ambitu creaatum. 

ThU appears n very variable plant in India, though perhaps not more so than its 
allies, or indeed than most annuals. Some of our specimens are hardly distinguish- 
able from F. dubium itself in amount of ban iness, but it is usually nearly glabrous 
in India. The perfectly glubrous and glaucous specimens have been named 2\ De- 
caisnei by llochstotter and Steudcl, and form the var. £ of Elkan. 

8. P. somniferum (Lmn. Sp. Pl. 726); caule simplici v. tliviso, 
foliis oblougia amplexicaulibus grosbe lobuto-dentatis serratisve lobis 
dentatis, capsula globosa glaberntna, stigumte 5-1 2-radiato. — DC. Syst. 
ii. 81, Prod . i, 119 ; Roxb. FI. 2nd. ii. 571 ; Wight et Am. Prodr . 17 ; 
Wall. Cat. 8118!; Engl. But. t. 2145. P. amoemim, Lindt, in Bot . 
Beg. N. S. xii. 56. No. 80. 

Hab. Per totmn Indiam prmcipue borealera cultum, et in ruderatis 
quasi spontaueum ! — (FI. hiewe.) (y. r.) 

Distrib, Europa temperata 1 Alrica borealis ! Asia subcalida ! 

Caulis 2-4-pedalia, simplex (rarius divisus), umfloros v. pcdunculos 3-4 gerens. 
Folia in stirpibus Indicia glabcrrima, 1-8 unc. longu, late ovate, oblongn v. lineari- 
oblonga, basi cordata, sa'pc duplicuto-dentuta. Flores ampli, albi, palbde pnrpurci 
v. coceinei. Sepala glaberriraa. Ft! amenta anpeme jiaullo dilatata. Capsula X unc. 
diam., fere spbterica, pedicellata. Setntua plerumque nigra. 

This, the common Opium Poppy, is not known iu a wild state m India, but is 
found occasionally m roadsides aud in waste places. 

4. P« coraigenun (Stocks, in Loud. Joum. Bot. ir, 142) ; sparse 
hispido-pilosum, caule basi ramoso, foliis pinnati- v. bipinnatisectis, 
sepnlis pilosis dorso infra npieem cornigeris, capsula globosa suban- 
guluta ad angulos setis rigidis sparsis arcuatis hispida, stigmate 4-5- 
radiato. 

Hab. Panjab ad Peshawar, Ficary ! Afghanistan, Griffith! Belu- 
chistan. Stocks! — (FI. vere ) (e. «.) 

Spithnmeeum v. pcdale. Folia pleraque radicaiia 2-4-polliearia, petioJata, in seg- 
ment* linearis sect*. Caule* v. scapi 8-6, ascendeutes, parce folk*!, shnplieea v. m- 
vl», cum pedunculis appresse setoso-pilosi. Flores coodnei, 14-2 poll, dbm., petalia 
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btti nigris. Sepal* late ovato-oblonga, spa me setosa. Filament* mtadsta. Capsule 
^ poll. tonga, breve stipitata, obscure v, manifesto 4-6 -gone, prteoipue ad angulot hie* 
pida, stigmatis parvi radii* cmsis, 

A very remarkable little species, well characterized by the short horn or spur to- 
wards the apex of the sepals, and by the fruit. 

P. orientate, L. (Wall. Cat. 8119 !), P. Matas, L. (Wall. Cat. 8120 P), and P. Ar- 
pentane, L., are all common garden plants in India, and hence occur in various collec- 
tions. 


2. ARGEMONE, L. 

Sepala 2-8. Petala 4-8. Stamina perpluriraa. Stigmata 4-7, sub- 
sessilia v. breve stipitatn, radiata, libera. Capsula obovata, apice vnl- 
vulis inter placentas parietales dehiscens. Semina scrobiculota, raphe 
nuda. — Hcrbte ramosce, aculeate, glaucescentes , omnes Americana, succo 
Jlavo, foliis inciso-pinnatifidis dentibus spinulosis, alabastris ereettt. 

An American geuns, of which one species is naturalized all over India, and in 
many other parts of the world, abounding ou roadsides and in waste places, but never 
seen far from habitations The seeds partake of the acrid properties of the plant, and 
are employed in America, as a substitute for Ipecacuanha, and as a purgative. The 
Uowcrs, which are always yellow in India, are sometimes white iu other countries. 

1. A* Mexicana (L. Sp. PI. 727) ; foliis sessilibus semiamplcxi- 
caulibus sinunto-pimiatifidis albo vnriegatis, cnpsula setosn. — DC. Syst. 
ii. 85, Prod. i. 120 ; Torr. et Gray , FI. N. Am. i. 01 ; Sight et Am. 
Prod. i. 18 ; Boxb. FL lnd . ii. 571 ; Sight, 111 t. 11; TO Cat. 8126! 

Hail Per totnm Indmm calidam in ruderatis vulgutissiina, sed certe 
introducta. — (Pi. Feb. Alar.) (v.v.) 

Herba suffruticosa, 2-4-pedulis. Caules divaricatim ramosi, teretes, fistuloni v. 
intua spougiosi. Foha 3-7 uuc. longa, sccus nerves primaries albo-variegata. Sepala 
apice cornuta. Flores 1-3 unc. diametro, onrei. I'ajtmla oblonga v. elliptieo-ob- 
lougn, l£ poll, louga, teres, sefosa v. rarius inermis. Semina brunuea, turgida, 
multicoatata, profuude cancclkta. 

3. WUEJCONOPSIS, Tig. 

Sepala 2. Petala 4 (rarius plura). Stamina perplurima. Stylus 
distinctus, stepius tortus, sligmatibus 4-8 radiantibus cum placcntis 
alternautibus coronatn. Capsnla obovata v. elliptica, interdum linearis, 
cylindracen, apice valvi9 brevibus ddiisccns ; placentis plus minus ver- 
sus axin capsulm productis, Semina raphe turaida cristata. — Herbie 
perennantes, simplices v. rarius ramosm, interdum acnules H senpiger#, 
succo Jlavo , foliis radicalibm v. radicalibus et caulinis integris lobatU 
piunatifidiwe, alabastris nntantibus, iloribus ampin, capsulis erect is. 

A smtdl geuns, ibe Himalayan species of which are all confined to the upper tem- 
perate zone, some ascending almost to the limits of phtenogatme vegetation. The 
eepals, which are described as valvate by Eodlicher, aic decidedly imbricated in the 
Himalayan species. Stylopkorum hardly appears to be different geucricalljr, except 
in the valves of the capsule being dehiscent to the base ; for the style is present ia 
all the species of Meconopaia , and varies extremely in length, and m amount of tor- 
aion. The only other character attributed to Stylophorum is the crested seeds, bnt 
this also is a variable character, the raphe in all being accompanied with a more or 
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law thickened tests, which sometimes expends into a crest. In both genera (he pla- 
centa are described ap 'Ilifom i.»u* w p ; *ig far into the canty of the ovary; 
but in M. Nepalfmu* ,ud others tnc* » “In ' t » ect in the axis, forming spurious dis- 
sepiments. The i ir« or set ie m *.»i **'«j tuo simple, or branched ana scubrid. Ihe 
stamens are desci.Ud U3 extrorse by E.’duehf* iu Sfylophorum, and lateral in Meco- 
noptis. Gray says that those ot the former genus are slightly extrorse ; in all our 
species they are as nearly lateral as possible. The capsule is three-valved to the base 
in the American 8, diphyllum , Nntt., according to Gray, incompletely so according 
to Endliclier, whereas in all the Himalayan species the valves are free only at the 
upper part of the capsule (as in Papaver), and arc quite confluent below. 

The roots of some of the Himalayan species are said to be virulent poisons. 

§ 1. Scapigeri. 

1. M. simplicifolia (H.f. et T ) ; palentim hispido-pilosa, setis 
scapi decurvis, foliis omnibus radicalibus lanceolatis, scapo subsolitario 
1-lloro, capsula lineari-clavata. — Papaver simplicifolium, Don , Prodr. 
IOC ; JFall. Cat. 8125 1 

Hab. In Himalaya alpina centrali ct orientali : Nepal ad Goasain- 
tlmu, JFallich / Sikkim, alt. 12-14*, 000 ped. ! — (FI. Mai. Jun.) (t>. v.) 

Radix crassa, fusiformis, collo pilis fulvis dense barbato. Folia 2-0 unc. longa, 
ill ptiolum laminro icquilongum angustata, ncuta v. obtusa, integerrima v. rarissime 
utrmque 1-2-dentata, pilosa v. glabrata. Scapi 1-8, robusti, pedales, fructiferi 2- 
pcdales, pilis patentibus decurvisque hispidi, juniores hispido-tomentosi. Flos cer- 
nuus, 2-3 unc, diam., pulcherrimns, purpureo-cirruleus. Sepala hispidissima, pilis 
jMitulia, retain lute obovato-rotundata v. ennenta. Stamina iilamcntis liwnri- 
subulntis ; autberis liucari-oblongis. Ovanum cylindricum , stylo crasso ; stigiuate 
subgloboso, 6-7-lobo, lincis stigmatieh crassis, pnpilloso-tomentosis. Capsula 1-2- 
pollioaris, lineari-clavata, patentim liispido-pilosa v glabrata, stylo 4-pollicari; pla- 
centis 5-8. Semina testa cellulosa, profumle cancellata. 

Ono of the most beautiful and conspicuous plants in the alpine regions of Sikkim. 
Don describes the anthers ns spirally twisted, and the capsules as oblong, which is 
hardly the case iu our specimens. 

2. M. horridula (H.f. et T.) ; foliis lanceolatis seapisquo setis 
validis dongatis aculeatis, scapis plurimis unifloris, capsulis obovato- 
clnvatis. 

11ab. In Himalaya orientali alpina : Sikkim, locis petrosis, alt. 
14,000-17,000 ped. — (FI. Jun. Jul.) ( v . v.) 

Spithameca, ubique setis rigidis patentibus pungentibus unc. longis horrida. 
Folia 8-5-pollicnria, lanceolatn, ohtusa v. acuta, integerrima v. sinuato-dentata. 
Scapi 8-12, rigidi, iuterdum basi eouliti, 4*-8 une. longi, viridcs v. glauci. Flores 
purpurei v. cceruleo-purpuraaccntcs, 1 £ poll. lati. Sepal a setis aculcata. Petala 
4, late obovata, flonbus monstrosis plurima linearia. Stamina perplurima, antheris 
subtortis. Stylus crassus. Capsula |-1 poll, longa, setis patentibus ascendentibusve 
aculcata, lincari-obovata v. elliptieo-oblonga, rarins late ovata, stylo 4 unc. longo, 
stigmateque couico terminate. Semina 4 minora quaru in prtccedeute, curva ; testa 
submembrauacea, reticulata, caucdlata. 

A very remarkablo and distinct-looking little species, tbc smallest and most alpine 
of the genus, so aculeate that it cannot be conveniently gathered with the naked 
hand. It differs in aixe, the great aculei on all its parts, the uumber of scapes, form 
of petals and capsules, and seeds, from M. s+mphnfoha. On the other band, though 
so \cry dissimilar from M. aculeata in sisse end habit, we should not be surprised at 
its proving a variety of that plant - 
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J 2. Gavle* fblim ; Jtorn tacemm paniculatiee. 

3. Mu acnleata (Boyle, pi. 67 . 1. 16); sparse hispido-aculeata, fo- 
liis radicalibus lineari-oblongis lanccolntisve remote irregularitor pinna- 
tifido-lobatis lobis varie lobulatis, floribus racemosis purpureo-caeralew, 
capsulis brevibus setoso-echinatis. — Wall. Cat. 8122 ! 

IIab. In Himalaya occidentali subalpiua et alpiua: Kumaon, Wal* 
lick! nit. 11,000 ped., Sir. et Wint. f Sirmuv, Hoyle! Kunawar, Alvaro ! 
Zanskar et Kishtwar, 10-14,000 ped.! Kashmir, Winterboltom! — (FI. 
Jun.) (v. v.) 

lint a pedalis et ultra, subgbmca, caulo folioso. Folia radicnlia 4-8 unc. long*, 
1-14 lata, varie piuuutifida v. lobata, lobis latis obtusis ncutisvc, utnnqne uu& cum 
caulibus et pedunculis aculeis rigidis spar sis horrida, ranua gkbrata ; canlina augus- 
tiora, decurrentia. Flores gracile pedicellati, 1^-3 uuc lali, pulchre cuorulci v. pur* 
purei (non rubri ut in ic. Eoylei). Sepal a ghiberntno, acnleata. Fetal a late ob^ 
ovata v, obeuueato-rotundata. Ant her <z broviter oblongm. Cajtsula late obcotiioa, 
oblonga v. obovato, ranus clavata, cum stylo crasso 1 uuo. longn, 5~7*valvis ; siiy- 
maie breviter conico. 

Vfc have described the flowers of tins plant as blue-purple, on the testimony of vari- 
ous collectors, who have never seen the colour to bo as represented iu the plate quoted. 

4. M. robusta (H.f. et T.) ; data, glaucescens, pnniculntira ramo- 
sissima, setis paucis sparsis scnbcrulis flcxuosi.s moll il) us long© pateriti* 
bus sparse crinita, rarius glabrata, foliis piunatifido-lobatis, pedunculis 
apicc pubcscentibus, sepalis setosis, cap&ula lincnri-oblonga 7-8-vnlvi 
crassa patcntiin setosa demum glabrata stylo ernsso conico termiimta. 
—Wall. Cat* 124! 

Hab. In Himalaya contrali temperata . Kumaon, Wall.! alt. 8000 
ped., Sir . et Wint.! — (FI. a* Hate.) (». 5 .) 

JInba 4-6-pcdalia, pilis laxis longc pntentibus erinitn; cnule crassilic polbois, 
setis flexuosis J-J uuc. lotigis. Folia cnuliim Imean-oblonga, 4~G unc longn, sinuaio- 
v. pmuatifldo-lobata. Harm fructifcri glubrati, G uuc ad podules, (loriferi ud apices 
pufaescentes v. setoBi. Styafa J unc. longn, setosa Flores 2 unc. ditun. Vaprufa 
immatura setis plunmis elongatis patent mnus Inxe vestita, stylo tonui trquilougo 
teriuiuatn; matura glabnitn, elhptico-oblougn, una cum stylo 4 uuo, longn vnlulo 
basi couico Ifc-lJ uuc. lougo, uuc. lata, 7-8-vulvis ; slujmate capitate, cosiis 
placentifcris craBsis. Semina testa brunuta, celluloMwam ♦ Jluta. 

All the specimens of this plant in \\ alhch’s and Strnchey and Wintcrboltom’s 
Herbaria arc indifferent. It appears to be a very large sponcs, nlhedlo hi. Nepa - 
l crisis and M Walhehn. From M. aenl cot a it (hirers in mac, in the branched stem, 
the scattered, very long, soft, deciduous bristles, and in the much larger capsule#; 
from M. Nepalensis in being more glabrous, and the hairs being very much longer, 
spreading, and flexuose, WaiHoVs 8124 is m fruit and glabrous; 8126 is very cri* 
nite in some parts. Strachey aud Wmtcrbottoin’s sj^eiinens are quite intermediate 
in character; the colour of the flowers is unknown. De Candolle’s description of 
M. Nepalntsu docs not materially differ from this plant. 

5. M. Nipalensis (1)C. Trod. i. 121); data, robusta, tota setis 
patentibus ermita pubeque stellata sicco aurea obtccta, foliis caulinis 
sessilibus liucanbus lincari-oblanceolatisve sinuate- lobatis, floribus a»t- 
rets racemosis, pedicellis elongatis putentibus, oapsuln 8-10-valvi setis 
appvessis pubeque stellatn dense obsita.*— Fapavcr paniculutum, Uon, 
Prod. 197; Wall Cat 8123./.! 
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Had. In sylm Himalay© centralis ©t oriental*© temperate: Nipal 
ad Gossainthan, WaXBch! Sikkim, alt. 10-11,000 ped, I— (FI. Mai. 
Jun.) 

CuuUs simplex v, pa nee ramosns, 8-5-pedalis, basi fere 2 tunc. diam. Folia radi- 
calia petiolata, f-lf-pedalia, lineari-lanccolata v. oblonga, sinuato-pinnatifida. Fa- 
emi laxiflori, erecti, l-S-pedalea, conspicui ; pedicelli aistantes, inferiorea interdum 
biflori. Flo 1 24-81 one, diametro, aureus. Sepala pollicaria, pube stellata et aetis 
brevibus omnino obtecta. Ovarium late oblongum, setis erectis flavis densissime 
obteotum, stylo 2 liu. Ion go terminatum. Capsula pedicello elongato ereoto suffulta, 
ooa cum stylo If- 2 nnc. longa, setia patentibua, obovato* oblonga v. subclavata,'in- 
clinata, interdum elliptico-oblonga, 8-10-valvia, stylo f nnc. longo. Stigma globoso- 
capitatam, 8-10-lobum. Semina testa canccllata, cellulosa. 

This is one of the handsomest plants in Sikkim, resembling a young Hollyhock in 
its size and general appearance. Of Wallich’s specimens under this number, the 
8128 B is much branched, and appears to us to belong to M. WalHchii: 8128 A is 
more robust, exactly resembling the Sikkim individuals, which are always simple, 
with racemose flowers. All these specimens are however very bad, and wo arc rather 
at a loss to know which was intended by Don as bis F. paniculatum ; the colour of 
the flower and shape of the fruit in Don's character applying only to M. Nepal en sis, 
whilst his name of paniculatum would refer either to M. robust a or to M. Watlichii. 

2. M. Wfrilichii (Hook. Bot. Mng. t. 4868); tota setis mollibus 
scaberulis pubeque substellatim ramosa vestita, caule gracili erecto 
paniculatim ramoso, foliis oblongo- v. obovato-lanceolatis pinnatifido- 
lobatis subtus glaucis, floribus breve pedicellatis paniculatis purpureis, 
enpsulis dense sotosis 5-valvibus. — Wall. Cat. 8123 B. 

Hab. In sylvis Himalaya? temperate centralis et orientals ad Ni- 
pal, Wallich /; Sikkim, alt. 9-10,000 ped. 1 — (FI. June.) (v. v.) 

Jlerba 6-pedalis, valdo ramosa ; raulis crassitie pollicis. Folia plcrumque pro- 
fnnde pinnatifida, lobia brevibua v. elongatia, integria lobatiave, obtusia. Flores secua 
rainos paniculro perplurimi, in peduneulos gracilcs breve pcdierilati, nntantes, 1 4 unc. 
diam. Sepala dense pubescentia, non selosa, Petala late obovata. Anthers ob- 
longre. Capsula elliptico -oblonga, subeylmdrica, cum stylo semipollicari gracili If 
poll, longa. Semina ut in M. Nepalensi. 

A very beautiful plant, conspicuous for its height, much branched stem, and very 
numerous, pendulous, beautiful pale blue-purple blossoms. It is closely allied to the 
M. Nipahnm, but differs in the want of setae on the sepals, m the smaller blue- 
purple flowers, in the more cylindrical capsule with only five valves, slender Btylc, 
branched stem, and many-flowered peduncles, producing a paniculate inflorescence. 
The root is reputed to be very poisonous by the natives of Sikkim. WaUich’s 8123 B 
appears to be referable to this species. 


4. CATHCART1A, H.f. 

Sepala 2, imbricata. Feiala 4. Stamina indefinite Ovarium ses- 
sile, cybndxaceum, 4-6- sulcatum ; placcntis crassiusoulis. Stigma he- 
misphasricutn, amplum, sessile, 4-6-lobum, radiis lamellseformibus pla- 
centis oppositis. Capsula erecta, stricta, teres, ab apice ad basin com- 
plete 5-6-valvis, valvis linearibus. Semina scrobiculata, strophiolata, 
cristate — llerba pilis mollibus patentibus fulvis villosa, succo flavo, caule 
terete simpUci v. die iso, foliis radicaltbus longe petiolatis cordatis rotun- 
daiis lobalis, caulinis superiortbus sessilibus, peduncuhs temtinalibus ax- 
Ularibnsgue, floribus amplis cernvts aureis. 
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1. C* rillo** (H.f. in Bot. Mag. t. 4596). 

Hab. In Himalaya •rientali temperata, alt. 10-12,000 ped. 1 — (IX 

Jul.)(t?.r.) 

Serb a spithamsea vel pedalia, perennis. Folia radicalia plurima, rotnndate, 8-5- 
loba, lobis crcnato-lobulatis, basi profande cordata, 1-3 poll, lata, petiolo 8-5 -pol- 
licari; caulina media brevius pedicellate, saprema oblougo - pinuatifido - tabulate. 
Floret in racemum laxum pauciflorum caul cm terminantem disposita, 2-8 poll, lata, 
pediccllis curvis, alobastris cernuis. Pet ala rhombeo- v. obovato-rotundata. Sta* 
mina aurautiaca. Capsula 2-8 unc. longa, cylindricn, gracilis, erccta, valvis mem- 
branaocis. 

This beautiful plant was named in honour of the late 3. F. W. Cathcart, judge in 
the Bengal Civil Service, who devoted several years to forming, by means of native 
art’sts, a most important collection of illustrations of Sikkim plants, which are now 
deposited in the Museum of the Royal Gardens of Kew. 


5. DICRANOSTIGMA, ILf. et T. 

Sepala 2, iruhricata. Pei ala 4. Stamina indefinita. Orarium sti- 
pitatum, lageneeforme ; stylo brevi j stigma le furcato, cruribus erectis 
plaeentis 2 oppositis. — Hcrba perennans, glauca, sparse subglanduloso- 
pilosa t foliis radicalibus perplurimis sinuato - v. lobato-pinnatijidis, senpis 
caulibusve gracilibua supra medium pauc if oliat is v. bracteolatis 2-8 -flons, 
Jloribus aureia. 

This remarkably distinct genus has only been found by Strachey and Wintcrbottom. 
It differs from Chehdonum (its nearest ally) in the shape of the ovaiy and form of 
stigma, which presents two erect arms, alternating with the placeuttu, each being 
simple, and consisting of tiie confluent arms of contiguous stigmata. The habit is 
very peculiar, and much resembles a lactucoid plant, and tho Stylophorum diphyllum 
of North America, which lias similar small weak soft huirs. 

1. D. lactucoid.es (Il.f. et T.) — Meconopsis, Herb. Str. et Wint. 
3! 

Hab, In Himalaya temperata ad Rogila in Garliwal, alt. 11,000 
ped., Str. et Wint . ! — (FI. testate.) (i>. s.) 

ITerba spUhamaja et ultra, iota plus minus pilis laxis compressis sub leute articu- 
latis subpaleaceis couspcrsa. Folia omnia radicalia, cum petiolo dilatato 4 uuc. longa, 
lineari-oblonga, $-1 unc. lata, lobis pmmsvc sub-5-jugis late ovatis, grossc et irregu- 
Jariter deutatis, deutibus acutis, sttbtus glaucis, sujierne ulbo-variegatis. Scapt 3-4, 
foliis duplo longiorcs, graciles, ascendentcs, longe nudi, supra medium foliis 1-2-uncia- 
libus sessilibus pinuatilidis oppositis alternisve bracteati. Alabastri ovoidci, sbrupte 
acuminati, crccti ? Flores gracile pcdicelluti. Sepala patentim laxo pilosa, i unc, 
longa, marginibus imbricatis late membrana ceis, spice in acumen v. cornu product*. 
Petala 1-pollicana, late obovato. Anther a linean-obloxigir. Ovarium breviter sii- 
pitatum, i unc. loagum, pilis xnollibus hispid nlo-pubesccns ; stylo 1 lin. longo ; stig- 
mata incrassata, cruribus late subulatis intus margiuibusque puberulis. 

We have fewer specimens of this plant than are desirable for drawing a complete 
specific character *, the genua is, however, a most distinct one, and cannot be con- 
founded with any other. 


. 6. GLAUCIUM, Toum. 

Stpala 2. Petala 4. Stamina iudefiuita. Ovarium lineue; tlig- 
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mate bflobo v. felamellaio sessili. Oapsula elongata, complete 2-valvia, 
2-locularis, placentis nempe dissepimento spongioso conjunctis, stigmate 
srepe stipitato. Semina foveolis dissepimenti subimmersa, scrobiculata. 
— Herbse biennes r. perennes, pkraque austro-Buropeea et orientates, 
glauca, suoeo oroeeo , foliis radicalibus petiolatis , cauimis amplexicauli - 
bus incisis lobatisve, pedunculis axtUaribus terminalibusque solitariis uni* 
floris, floribus fiavis v. phemceis. 

No species of this genus lias hitherto been found in India proper ; and of the two 
Afghanistan ones here described, one is Persian, and the other appears to be identical 
with the British species, which has a very wide range in western and southern 
Europe, and in western Asia. 

1. G. elegans (Fiscb. et Meyer, Ind. Sem. Hort. Petrop, 1835, 29); 
divaricatim ramosa, foliis latissime amplexicaulibus cordatis ovato-ob- 
longis sinuato-lobatis, capsulis gracilibus torulosis strictis curvis v. sub- 
circinatis. — Led. FI. Boss. i. 93. G. contortuplieatum, Boise. Ann. Sc. 
Nat. xvi. 376. 

Hab, Afghanistan, Griffith! — (FI. restate.) (a. a.) 

Bistrib. Persia boreaUs ! 

Cavlis gracilis, eroctns v. decumbens, pluries dichototne romosua, ramis divaricatis 
glahris sotulosisve. Folia caulina coriacca, 1-2 unc. longa. SUltgua perplurim®, 
2-3 unc. long®, 1 lin. lat®, stigmate late trigono teruainat®, teretes, patentim selu- 
los®, curvat®, tortuos® v. strict® et erect®. Semina parva, clathratim canccllata. 

Our plant perfectly agrees in all essential characters, and the often tortuosc pod, 
with Aucher-Eloy’s specimens of G. elegans (4042), which latter, however, prescut 
a denser ramification, longer and more arcuate pedicels, more glabrous pods, and 
more turgid seeds than our plant does, — characters which do not appear to us to he 
of much value in other species of the genus. The G. pwmlum, Boiss., of Persia 
(Kotschy), appears to us, judging from our small specimen of it, to be a state of the 
same plant. 

2. G. cornicul&trun (Linn. Sp. PI. 724); eaule gracili ramoso 
sotoso v. glabrato, foliis cnulinis latissime ovato-oblongis cordatis am- 
plexicaulibus, capsulis rcctis curvis ve setosis. — DC. Syst. ii. 96 ; Led. 
FI. Boss. i. 92. 

Hab. Afghanistan, Griffith ! — (FI. restate.) ( v . s.) 

Bistrib. Europ. bor, occ.! regio MediteiTanea ! ins. Canariens.! 
Persia ! 

Exemplar rnancum. Folia parva, coriacea, late cordata. Pedirelh fiorum gra* 
ciles, fmetiferi validi elongati. Siliqua* 7 unc. long®, valvro Betis acnleisve sparais 
erectis ornatre. Semina oblonga, profunde caucellata. 

Our specimens wo very variable, and do not appear to be specifically distinct from 
the common European one to which we have referred it, ana which in our opinion 
includes a good many modern species of the genus. 


7. RCEMERIA, BC. 

Sepate 2. Petala 4. Stamina indefinite. Ovarium lineare ; atig- 
mate 2-4-lobo sessili. Ckpsula elongata, complete 2-?4-valvis, 1-locu- 
laris, valvis ab * apice deorsum dehiscentibus, placentis foveolatis libe- 
rie. Semina reniformia, scrobiculata . — Herbre annua , secco Jtevo, ibliis 
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petioUxtis pinnatipartitie, lobis mttliifidis, pedunculis soMtbriis oppositi- 
/oliit, flonbus violaceie. 

The distribution of this genus very nearly coincides with that of GUiuHum, and 
the only species included within our flora is not found east of the Indus. 

2. R. hybrida (DC. Syst. ii. 92). — Led . M. Roes. i. 92. B. re- 
fracts, DC. Syst. ii. 93. B. pinnatifula, Botvin, in Belong. Fog. le. ined . 
B. rbccadiflora, Boise. Diagn. vi. 7. B. orientalis, Boise. Ann. 8c. Nat . 
ser. ii. xvi. 374. 

a. sepalis birsutis setosisve, siliquis peduuculis Jougioribus hispido- 
setosis, valvis obtusis. 

8. sepalis glaberrimis, siliquis brevibus pollicaribus, pedunculis bre- 
vioribus glal)erritnis, valvis acutis v. in aculeum productis. 

y. sepalis glaberrimis, siliquis | -pollicaribus, pedunculis breviori- 
bus hispiuo-setosi9, valvis acuminntis. 

Hab. Afghanistan, alt. 10-12,000 ped., Griffith! et Beluchistan, 
Stocks / — (FI. vere.) (v. a.) 

Distkib. Europa australis! regio Mediterranea! iEgyptus! Asia ooci- 
dentalis 1 

Herba spithonura et ultra, romosa, foliosa, glabra pilosa v. hispido-pilosa, gracilis 
v. robustu, statura et habitu vulde polyruorpha. "Folia 2-4 uuc. longa, oipinnatisecta, 
lobis segmentisve lincaribus late oblongisvc integerrimis v. dentatis obtusis acutis 
snbaristatisve. Pedicel fi breves v. valdo elongali, robusti v. graeiles. Sepala ob- 
tusn, glabra, pubeamitia v. setosa. Flos diam. variabilis, phoeniceus vialneeus v. ruber, 
alabastra oblonga v. fere globosa. Sihgua longc v. brevius p< dicellata, erecta v. (pc- 
duuculo curvo) refracta, 14-3 unc. longa, 3-4-volvis; valvee obtuste, acutce v. in cor- 
nua ultra stigmata products, anguetatoc, glaberrimee v. setossr. 

After a very careftil comparison of our Indian specimens with Boissier’s R. orientalis 
and rheeadiflora , and De Candolle’s refracta , we arc unable to find any character by 
which these species arc to be distinguished even ns constantly marked varieties. 
Stocks, in his notes on the Heluchistan species, points out the invalidity of the cha- 
racters of jR. refracta, which are taken from the curved peduncle and breadth of the 
lobes of the leaves. The nnniber and sire of the valves of the pods, their sharp or 
blunt apices, and more or less hairy or setose valves, are characters that vary with 
every European and oriental specimen that has fallen under our observation. 


XY. FUMABIACEiE. 

Sepala 2, lateralia, decidua. Pefala 4, cruciata, libera v. varic conuata, 
irregularia, postico seepissime calcaruto. Stamina sa’pissiine 3, diadelpha, 
rarius 4 et libera, phalanges petalis antico et postico opposite, anther® 
6, laterales cujusve phalangis uniloculares. Ovarium unilocularc, ovulis 1 
v. pluribus horizontalibus aenphitropis. Stylus filiformis. Stigma sim- 
ple^ v. lobatum. Fructus indehiscens v. capsularis, l-polysperoius. 
Semina testa saepissime nitida ; arillo parvo lacero v. lobato, rarius 0. 
Albumen carnosura. Embryo ininutus, plcrumque cxcentricus, rectus v. 
curvus. — Herb® | recta decumbentes v. scan dentes, succo agueo scatentes, 
foliis altemis rarius opposite pinnutieectie. 

We have few remarks to offer upon this well known family, which, though it «t- 

2 l 
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tains its maximum iu point of development of species in the Himalaya, is fer from 
rich in generio forms in that country. Its affinities we conceive to be undoubtedly 
with Fapaveracea, under which it is included by Kndlicher as a suborder. From 
that Order, however, the majority differ remarkably in their irregular perianth, defi- 
nite diadelpbous stamens, two of which in each bundle have one-oellea anthers, and 
in their arillate seeds. The curious genus Hypecoum combines both Orders, having 
unequal petals, but together forming a nearly regular oorolla, and free stamens. 
Some remarks on the affinities of the Order, as indicated by the structure of Hype- 
<vwwa* will be found under that genus. 

1 FU MARIA, L. 

Sepala 55. Petala 4, ringentia, anticum carinatum, posticum obtuse 
ealearatum, cum 2 latcralibus interioribus inferne coalitum. Stamina 
6, diadelpha. Ovulum 1, parictalc. Stylus deciduus. Stigma biparti- 
tum. Fruclns carnosus, demura siccus, subglobosus. Semen reniformc, 
opacum, umbilico nudo. — Herbse, foliis multifidis , floribus racemom. 

We agree with Bcntham in considering that most of the numorous European forms 
of Vutnana , including F. paroijloia , Lain , may be redueed to one variable plant, 
F. irfpcinalis , L., which, with larger or smaller flowers, variously cut leaves, an erect 
or decumbent habit, large or small, more or less cut sepals, and very many forms of 
fiuit, frequents waste places throughout Europe and a great part of temperate Asia. 
The only Indian state of the plant abounds iu waste places, corn-fields, etc., and 
differs iu no respect from the form that hears the same name in Europe. 

1. F. parviflora (Lam. Diet. ii. 567). 

Yar Faillmitii; folioruiu lneiuiis linearibus planis, bracteis pedi- 
cellum iructiferum fere ocquantibus, sepalis parvis petniis multoties 
nugustioribus, fructu globoso laevi. — F. Yaillantii, Loisel. Not. 102 ; 
1)0. Syst. ii. 137. F. parviflora, Might et sirn. Prod. 18; Wight, III. 
Gen. t. 11 ; lloxb. FI. Ind. iii. 217 ; Wall. Cat. 1436 1 ; Led. FI. Ross 
i. 105. 

TIab. In India extratropica in planitie ct montibns subtropicis vul- 
garis (in Sikkim non occurrit). In peninsula montibus temperatis 
Nilghiri, Wight f et in montibus Afghanistan, Griffith! — (FI. hieme e 
verc.) ( v . <?.) 

PiSTitiB. Europa ct Asia temperata et calidior. 

Vaalis diffuse ramosus, spithamusus v. 2-pedalih. Folia multifida. 

2. CORYDALIS, DC. 

Sep ala 2, decidua, plerumquc squnruuUcfortnia. Petala 4, anticui 
planum v. concavum, posticum basi gibbum v. calcaratum, 2 laterali 
intcriora antico subconfonnia. Stamina 6, diadelpha, synemate pos 
tico extus basi process u calcariformi ancto. Ovula juxta placentas ir 
tervalvulares plnrima. Stigma bilobura. Capsula siliquosa, bivalvii 
valvia a rcplo persistente placentifero solutis. Semina Icnticularit 
rostellata, arillo carnosulo v. 0. Embryo linearis, brevis, — Ilerbte erecta 
foliis canlinis interdum opposite, floribus raemosU. * 

Corydalis is one of the few genera containing many species which we have hither 
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described, in which the majority of the species are upon the whole remarkably welt 
marked and distinct from one another ; amongst the Himalayan ones, at any rate, 
there is none of that interlacement of forms that has rendered the disentanglement of 
the species of Batmnculaceee and Berberidea so laborious and unsatisfactory. 

We have not adopted the sectional gronps proposed by He Candolle, as they do not 
seem to he altogether natural, and some of the best characters by which they ore 
limited (those of the root, for instance) are practically unavailable. Many of the 
speoies have tuberous roots, but in a considerable number these are so deeply buried 
in the earth or lodged in crevices of rocks, that it is impossible to prove their 
existence in the living plant. A knowledge of the roots of the species is a great 
desideratum, which we often in vain attempled to supply, and the more to be re- 
gretted because tho characters they afford are eminently natural. With regard 
to the character taken from the length of the spur of the postieous bundle of 
filaments, that seems to depend mainly upon the length of the spur of the pos* 
ticous petal itself; and where it docs not, a strict adhesion to its proportioual length 
would sunder very closely allied species. The persistence of the style is a very in- 
constant character, and that drawn from the lobing of the stigmata is not available 
in dned specimens, and of doubtful value. The arillus varies extromely in form and 
relative size during different stages of the growth of the seed, and is not quite con- 
stant in each species. A much more important character is drawn from the develop- 
ment of the young plant; the seed in the section lialbarapnos being de/set i bed as ger- 
minating by a single cotyledon, whose radicle forms a perennial tuber, which sends up 
a primordial leaf m the following year, and a flowering stem in subsequent ones : the 
other sections, again, have opposite cotyledonary leaves. It is evident, however, that it 
inu^t be many years before observations on this point can be verified on oven a few 
species of the genus, and until done for the majority, the value of the characters they 
afford must be quite problematical. Lastly, the sections Capnoides and Capmtes arc 
hardly distinguishable by any character, and we find species placed in eaoh that should 
certainly stand very close together. Under these circumstances we have not hesitated 
to take definite characters drawn from the pod for the primary divisions, mid others 
from the perianth, etc., for those of secondary value. These, however, arc in a great 
measure arbitrary, and arc proposed a? provisional only. 

The maximum of the genus Corydahs is certainly to bo sought in the Himalaya, 
where the species of tho western mountains differ so much from those of the eastoru, 
that there arc no doubt others to be discovered, especially in Hholan, Abor, ami 
Mishmi. In tlfe mountains of western China also they probably abound, and there 
are a considerable number of known but undesenbed species even in the eastern and 
drier parts of that empire. With the exception of one species, and that a com mow 
Himalayan and Siberiau one, found in the khusia, the genus finds its southern limit 
in the Himalaya. 

Of the 24 species we have described, 0 are new, a much larger proportion than in 
any other genus hitherto described in this work. 1 n this respect Corydahs is rivalled by 
vory few, except Rhododendron , I/npatir/is, and Asfrayahts. We have also added Z 
Siberian and 1 European species not hitherto supposed to be llimnlnyan. Of the 
Himalayan species 12, or one-half, ore found to the eastward of the valley of Nipal, 
and 7, of which 6 are new, are confined to the eastern Himalaya. On the other hand, 
16 are found to the westward of the valley of Nipal, of which 10 are confined to 
the western ranges, and only 3 are new. If, however, wo exclude the more strictly 
Tibetan species of the western regious, some or most of wlneh probubly occur in 
eastern Tibet also, we have 10 western forms, of which only 4 arc not found east of 
the valley of Nipal. Hence we may infer that the damp regions of the eastern Hi- 
malaya are the most favourable to the development of species of this beautiful genus. 

geek X . — Siliqua longe lineari-elougaia . Semina 1-scriuta. — Iferlwe 
elaia ramdsa folios# f radic ejibrosa, 

1. C. ophioc&rpa (H.f. et T.) ; gracilis, ramosa, foil is bipinnati- 
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•ectis subtus glaucia, raoerais oppositifoliis frnotiferis elongatis, pet&lo 
postico apice spathulato-oboordato planiusculo sub-bifido calcar Warn 
obtusam sequante v. superaate, antico linear! concavo, lateralibus li- 
beria, ailiquis tortuoais. 

Hab. In vallibus httmidia Himalaya tempefatfe : Sikkim, alt. 9000 
ped.t-~-(Fl. Jun.) (v. v.) 

Caulie 2-8-pedaHs, debilis, luxe ramosns. Folia 4 tmc. vel spithainma, lineari- 
oblonga ; pmnit laxii, altering, superioribns piimatifidig ; pinnuli* obovato-oblongis 
aptenktifi grosse obtuse lobatia, pinnatifidisve, petiolo basi vix dilatato. Macemi 
seeundi, foliis eeqmlongi, fmetiferi graciles, pedales, multiflori ; bractem subulate®. 
Sepal* minima, squamulceformia, orbicularia, fimbria to-lacera. Fetaluw. posticum 
curvum, apice dilataiura, emarginato-bifidum, lateribus recar vis ; anticam angnstum, 
concavnm, apice rotuudatum emarginatum ; petala lateralia apice crassa, oblique rotun- 
data, infra apicem coadunata ; syuematis appendice libera, curva, calcaris ^ lequante. 
Ovarium lineare, stylo gracili mquilongo. Ovula plurima, 2-seriata. Siliqua ad- 
inodum singulares, gracOe pedicellate, f-1 poll, longce, 1 lin. latsc, flexuosce et tortee, 
stylo gracili elongate terminate®; valvco membranaeeeo, torulosm. Semina parva, 
atra, nitida, reuiformi-globoea, anbeompressa ; testa puuctata crassiuscula ; fuuiculo 
magno elongato crasso apice acuminato. 

A most remarkable species, easily recognized by the tortuous pod and the curious 
funicle of the seed. The broad po&ticous petal allies it to C. diphylla and others, 
and the habit to C. charoyhylla. The spur varies a good deal in length, and the 
appendix is quite free. The lateral pctalB are united at a point some way below their 
apices, producing a gibbosity which no other Himalayan species known to us possesses. 

2. C. flaccida (H.f. et T.); elata, rarnosa, foliis subtriteruatim 
pinnatisectis, pinuulis oblongis ovatis v. rotundntis, raeemis brevibue, 
sepalis late ovatis acutis erosis, petalo postico apice spathulato emor- 
ginato-bilobo calcar curvum superante, autico apice rotundato. 

Raj?. In sylvis humidis Himalaya teraperatae orientalis: Sikkim, 
alt. 11-12,000 ped.l — (FI. Jun. Jul.) (t>. t>.) 

JSerba robnsta, 2-8-pedalis, foliosa, ramosa; cattle crasaiusculo. Fob a 6-poll, 
vel pedalia, circumscriptione ovato-oblonga v. subdeltoidea, valde membranacoa, vix 
glauca ; foliola ,•$— $ nnc. lata, petiolnlata, ultima seasilia, interdnm cordata, varie 
inctao-lobata v. subpinnatifida ; segmentis obtusis, apiculatis ; caulinorum petioli basi 
vix dilat&ti, radieahum subvaginantes. Faccmi terminates et axillarcs, 4-C-poUicares, 
basi foliolis sessilibus decompositis bracteati. Flore* subconferti, breve et gracile 
pedicellati, poll, longi, pallide fusco-pnrpurei ; bract ear lineares, apico dilatati, 
inferiores laciuiati v. foliacei. Sepala pro generc ampla. Fetal a exteriora fere 
recta, planiusoula, consimilia, dorso apices versus anguste carinata, appendice crassa 
libera calcar | eeqnantes, interiors infra medium superiori adnata. Ovarium elon- 
gfttnm, Btylum gracilem superans ; ovulis plnrimis. SMqua immatura anguste li- 
nearis, recta, stylum elongatam superans, matura (e replia peraUtentibus tantura 
visis) 1$ poll, longa. 

This very handsome species agrees in the structure of the flower and habit with C, 
opbiocarpa, but differs in the more compound not glaucous leaves, smaller, broader 
mo re laciniate pinnules, axillary or terminal short racemes, which have not secunc 
flowers, larger, very different bracts, purplish flowers, large sepals, keeled upper anc 
lower petals, the lateral petals being adnatc to the upper, and in the form of the ovarj 
and pods. Our specimens are in flower, but we have a few with very old pods, th< 
valves and seeds of which have fallen away : from these remains, however, we eon 
fldently place it in the present section. 

8. c. leptoearpa (H.f. et T.) ; caule breviu&culo dcbili vage ramoso 
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fdii* radicaEbue caulinisque gracile petiolatie laxe biternatim pinaati- 
sectis, prnnia longe pefciolulatis, pin nulls late obovatis oblqngisve lobefcis, 
segments latis, racerais oppositifoliis paucifloris bracteaiis, sepalis par- 
vis, petalo postico longe calcarato, antico apice subspathulato acumi- 
nato, siliquis elongato-linearibus rectis torulosis. 

Has. In sylvis Himalayas temperatse orientalis interioris : Bbotan, 
Griffith/ Sikkim, alt. 8000 ped.l — (FI. Jul. Aug.) (t>. v.) 

Hcrla diffusa, rhixomate sepias elongato, prostrate, flbraa orassas emittente. Rami 
prostrati, debiles, spithameei. Folia alterna v. Bubverticillata, longe et gracile petio- 
lata, 8-6 nnc. longa, petiolo basi dilatato, pinnis subalternis longe et gracile petiolulatis, 
pinnulis $-1 unc. iongis membranaceis obovatis varie sectis rarius intcgerrimis. 
Rac&mi semper oppositifolii, apiee 2-5-flori, peduuculo foliis sequilongo. BrOcUas 
pedicello longiores, obovato- v. august e elongato-cuncataj, apice lacerso. Flore* 
pallide sordide purporci, angusti, X poll, longi. Sepala parva, oblonga, scariosa, 
lacera. Petalum posticum concavum, acuminatum, dorso alatum, in ealcar flore 
longi us elongatum curvum angustum productum ; appendice gracili, t calcaria 
eequante. Ovarium stylum gracilcm superans. Stligua l-lj-poll., recta v. paullo 
curva, valvis torulosis. Semina uni9eriata, alia, compressa, rotuudato-reniformia, 
nitida, impunctota, arillo bilobo latiusculo instructa. 

In general appearance this species resembles branching specimens of the C. longi - 
flora, Bunge, of the Altai ; it bus, however, a more branched prostrate stem, and has 
not a bulbous root, nor the sheathing scales at the base of the petioles; it has also 
much larger sepals, winged upper petals, and more slender pods. Griffith’s speed- 
mens are in an exceedingly unsatisfactory state, and may possibly be made np of 
more than one species. Of these his n« 1752 is neither in flower nor fruit, and 
n. 1152 has very young flowers and imperfect pods: the flowers are smaller than 
in the Sikkim specimens, their spurs shorter, and the wing on the lateral petals 
broader. 

Sect. 2 — Stligua late elliptico-ovata v. gtobosa, iuflata. Semina\>i~ 
seriata. Radix fibrosa. 

4. C. crassifolia (Royle, 111. 69) ; crasse coriacea, glauca, caulc 
simplid, foliis late oblongis reniformibusve 3-sectis piimatisectisvc, seg- 
ments cuueatis, racemo multifloro bracteato, petalis exterioribus calcar 
obtusum eequantibus. 

a. crawmima; foliis caulinis sessilibus petiolatisve trilobis. — C. 
crasBissima, Cambess. in Jcucq. Voy, BoL 12. 1. 11; Thomson in Hook . 
Joum . Bot. 1853, v. p. 17 iv. t. 9. 

£. physocarpa ,• foliis petiolatis pinnatisectis. — C. physocarpa, 
Cambess. in Jacq. Voy. 1. c. t. 12. 

Hab. In Himalaya occidentali intcriori et Tibetica, alt. 14-16,000 
ped.: Piti, Jacquemontf Kunawar, Munrof Kish t war I Ladak ! Zan- 
skarl— (FI. Jul.) (u. v.) 

Rhizoma crassum, elongatum, spithamsoum et ultra, flbras simplices crams emit- 
tens. Oaulis simplex, spithamseus vel pedalis, basi nodus, superne foliosua, apiee 
floriferus. Folia radicaua panca v. nulla; caulina 1-3, interdum soHtaria* sesailia, 
latiaaime reniformia, 2-5 poll, lata, varie grosse crenata et lobata, r. 2-8- seeta; in 
var* 0. petiolata, Sblonga, pmnatiaccta ; pinnis 1-3-jugis, oblongis obcune&tisve, varie 
obtuse lobatis inebiave. Racemu* 1-2-polUcaris, bracteatus, simplex v. bam ramosus. 
Bract*# coriacese, flores supernotes v. Us breviom, lanceolate, obovatae, integarrimar 
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*. van* lobatse. Fedicefli florileri breves ; fructiferi elongati. Flore* albi v. flavidi, 
pwpnreo variegati, $~14 poll hmgi. Sepala squaniEeformia. Petala exteriora apioe 
rotundata, lata, marginibue recnrvis ; otucare petal um sequante, cnrvo, apiee subha- 
ismto, appendice calcar f seqnante, apioe clavata, libera ; synematum marginea wipe- 
riores petali postici marginibus utrinque adnati. Ovarium latum, stylo brevius; 
ovnlia piurimis. Cap&ula vesicularis, $ poll, diametr., ovata v. globose, stylo persis- 
tent* terminata Semina orbiculari-reniformia, couipressa, testa atra. 

We have no hesitation in uniting the two species of CainbeasMes with that of 
Boyle, having compared authentic specimens of all, and finding the same varieties 
amongst our own, together with every intermediate form. 

Sect. 8. — Siliqua elliptico-ovata obovata v. laneeolata. Semina 2- 
seriate. 

a. Capnites. — Radix bulbosa . Caulk v. scapus simplex, basi aphyU 
lus v./oliis paucis radicatibus, supra medium foliosus, floliis op * 
positis alternis verticillatisve. 

5. C. rutsefolla (Sibth. FI. Grsec. t. 667); foliis oppositis ver- 
ticillatiave 2-3-ternatim sectis, racemo 6-8-floro, bracteis integris, pe- 
talia exterioribus apice dilatatis (postico rarius parvo acuto) ecarinatis 
calcar obtusum soquantib us v. brevioribus. — C.rutaefolia el oppositifolia, 
DC, Syst. ii. 114, Prod. i. 126. C. diphylla, Wall . Cat . 1430! Tent. 
Elor. Nep. 54. 0. pauciflora, Edgeworth , in Linn. Soc. Trans, xx. 80. 

C. Ledebouriana, Kar. et Kiril. En. Plant. El. Alt. 54 ; Led. FI. Ross. 
i. 745, C. longipes, Don , Prod. 198 (non DC.). C. Hamiltoniana, Don , 
Syst. Card. i. 142. 

petalo superiore minore concavo acuto. — C. verticillaris, DC. 
Syst. ii. 114, Prod. i. 126. 

Hab. In Himalaya occidentali temperato, alt. 6-10,000 ped. : aKu- 
maon 1 ad Kashmir! ct in montibus Afghanistan, Griffith / — js. Kashmir, 
9500 ped., Winterbottom ! Marri, 9700 ped., Fleming / — (FI. Apr. Jun.) 
(e. ®.) 

Distrib. Montibus Cretin! Graecieo! Taurim! Asim minoris ! Syriee! 
Persies australis ! et borealis ! et Soongarise ! 

Fthizoma elongatmn, crasaitie penneo nnserimr. Caulis simplex, erectns, 8 poll, 
vel spithamcens. Folia opposita, terna v. rarius verticillata, insigniter varia, mem- 
branacea v. subooriacca, sessilia v. louge petiolata, ternati-briernatisecta, foliohs breve 
v. longe petiolalatis, oblougis obovatis liuearibusve, simplicibns lobatis tripartitiave. 
Aacemus solitarius (rarius 2), erectus, interdura 10-florus. Bractece parvte v. magute, 
obovato-obloug® v. lanceolatte, v. rotundaUc, integerrimaj v. dentatae. Flores l«*te 
purpurei, $-1 poll, longi. Sepala parva, squamaeformia. Petala majors plerumquc 
ample, spice rotnndata v. retusa cum mumrae, rarius bifida, marginibus recurvis, 
postico in var. j8 parvo acuto v. subacuto non cxplanato ; colcare curvo apicc obtuso 
aeflexo. Siliqua louge podioellata, late elliptico-ovata. 

An extremely variable plant, common from the Levant to Kumaon, but not found 
further east. The appearance of whorled leaves is perhaps due to their being sessile, 
and what appears as separate leaves being the primary divisions only of these. The 
flowers are extremely variable in form, size, depth of colour, and the breadth of the 
dilated apices of the outer petals. Griffith's and Wallich’s specimens unite the cha- 
racters of verticillaris and rutqfolia. Edgeworth’s C. pauciflora (altered to oligmtha 
in MSS.) is a very luxuriant state, with flaccid leaves, sometimes two racemes, and 
few flowers; it is certainly, however, the same species ; we have it also from Strnhey 
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andWinterbottom, and from Kashmir, where it frequents damp woods. Rohenacker’s 
North Persian specimens of C. terticillaru have minute glaucous leaflet*, and very 
long spurs to the flowers, whilst those from South Persia have shorter spun. 

The flower of var. £ looks very different from that of the ordinary states of C. rtf 
tafolia, having a narrow upper petal, which is very concave and acute ; we And, how- 
ever, various intermediate states, and the foliage, fruit, and all other parts of the plant 
being identical, we are unable to make a distinct species of it. A similarly narrow 
short upper petal occurs in Kotschy’s n. 16 from Taurus, in C. Zedebouriana (Karel, 
and Kir. 66) from Tarbagatai, also conspicuously iu Cretan specimens (Sieber’s C. 
itniflora), and others from Boissier, named C. rutafolia , var., and in Syrian ones from 
Aucher-Eloy (402) , also in Kotschy’s C. verticillaris , DC., from north and south 
Persia (107 and 471), which in foliage and appearance approach very near Griffith’s 
Afghanistan specimens, both haviug exceedingly small flowers. The foliage of £ is 
quite as variable as that of rutafolia , and the variations are entirely similar in each j 
Wiuterbottom’s specimens having delicate, flaccid, broad, green, obtuse leaflets, and 
large flowers ; Fleming’s having very patent, much divided, linear, glaucous, more 
■coriaceous ones. 

6. C. Kashmirian a (Royle, ID. 09. 1. 10. f. 1) ; foliis radicalibus 
ternatis, foiiolis trilob is lobis sectis, entile filiformi simplici supra medium 
1-3-folialo, foliis 3-multisectis lobis oblongo- v. anguste linearibus, 
braetei9 iuferioribus 3 -sectis, floribus suburabellatis, petalo postico apice 
concavo ncuminato cnlcari ccquilongo, inferiore dilatato trullaefbrmi 
rhomboideo v. obscure trilobo. 

Hab. Iu Himalaya temperata et subalpina : Sikkim, alt. 12-14,000 
ped.! Kumaon, 10,000 ped., Sfr. et Vint.! Kishtwar, 12,000 ped.I 
Kashmir, Royle! 8600 ped., VI nterbottom! — (FI. Jun. Jul.) (v.v.) 

Species porvuln, pulcbcrrima. Cauhs gracilis, eapillaceus, basi bulbilliferus, 
supra terrain 2-8-polJicarib, flcxi'O&us, apioem veisus 2-3-folintns. Folia radi- 
calia 0 v. pauca, ionge petiolata, palnmtim 3- o -partita, piunis longe petiolulatis ; 
caulina allema, ranus opposita, scssilia, run us petiolata, in segments 3-0 liucaria 
profunde secta, 4~1 poll, longn, lobis intennedus clougatis tritidis v. piunatisectis, 
omnibus obtusis v. mucronulatis. llacemux 3-8-florus. Hracfea inferiorcs laeiniatai, 
superiorcs intcgcrrirace. Tedicelh elonguti, gracilcs. Sepala 0, v. squamceformia. 
Flores cielestiui, 4-1 poll longi. Fctahm posticum fornioatum, acutum v. acumi- 
natum, ealcari enrvo gracili v. lnliusoulo a-quilongum v. brevius, antieum apice dila- 
tatum, obtusiun ; appcndicc versus apicem calcaris productn. Ovarium stylo eequi- 
longum, multiovulatura. Silujiue nnmaturcr pendulir v. deflexee, lineari-oblongaj. 

A beautiful little plant, the smallest of its genus, easily recognized by the colour 
of the flowers, which appear iu May and June in the north-west Himalaya, but not 
till July and August in Sikkim. The caulmo leaves are variable in number, shape, and 
length of the petiole, though geuerally sessile. The flowers also vary in the length of 
the spur, shortness of the upper petal, which is sometimes obscurely keeled above, and 
in the breadth of the lower petal, which is generally very broad, membranous, and 
entire or thrce-lobed. 

7. CL polygalina (ll.f. et T.) ; cnulc gracili simplici supernc I- 
3-foliato, foliis piunatisectis segmentis linearibus subcoriacois acutis 
nervis parallels, racemo basi ramoso v. raccmis 1-3 5-10-floris, pedi- 
cellis brevibus, petalo postico apice fornicato aeuto dorso breviter alato, 
inferiore apice jcucullato dorso alato, calcare flore longiore rectiusculo 
obtuso. 

Hab. In Himalaya oricntali alpinn, alt. 14-16,000 ped.: Sikkim!—* 
(FI. Aug.) (; v . p.) 
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Barba fade et hsbitu C, ruUtfolue, a qua, differt stature majors, canle subrigido, 
foliis coriaceis pinnatisectis, recemis 2 v. ploribus, floribus breviu* pedicellatis, cal- 
carefcre recto, petalo postico dorso alato, antico apice angosto ouoollato, et ailrquia 
trt yidetur latioribus . — Radix ignota, Caulit spithamfeus, longe nudas, flexuosus, 
rigidas. Folia altera a v. snbopposita, plerumque aessilia, 1-1 1 poll, longa, aequilaia, 
laciniis (pinnulisve) 8-6-jugis, inter sc consimilibus, subremotis, | poll, lougis, 
poll, latis, acutis, integenimis v. paucidentatis. JRacemi diviii v. in caule spice 
bis terve diviso axillares. Bractcce integrse v. sect®. Floret 4 poll, longi, flare- 
scentes, porpureo-maculati, Sepala squamecfonnia. 

We bare bat few specimens of this very distinct-looking species. It has many 
characters 'in common with C. mtafoha, but differs much in size and habit, the nar- 
row apices of the outer petals, winged posticous petal, and in the Bhort pedicels of 
the flowers. The petioled loaves, shape of petals, the flowers not being umbellate, 
and their colour, distinguish it at once from C. Kashmtriana. 

8. C. jxmcea (Wall. Tent. FI. Nep. 54. t. 42) ; aphylla, scapo gra- 
cili 1-2-bracteato v. nudo, racemo raultifloro, bracteis linearibus, pedi- 
cellis gracilibus, calcare ascendente flore sequilongo v. breviore, petalis 
exterioribus cucullatis dorso alatis. — Wall. Cat. 1429 1 

Hab. In Himalaya centrali et orientali alpha, alt. 12-14,000 ped. : 
Nipal, Wall.! Sikkim 1 — (FI. Jul. Sept.) (i v . v.) 

Species distinctissima. — Radix ignota. Caulit v. scaput pedalis et ultra, gracilis, 
erectus, subflexuosus, omnino nudus v. bracteis paucis ornatus. Racemut 1^-3-polli- 
caris, multiflorus, subcylindraceus. Bracteola pedicellis gracilibus -J-f poll, longis bis 
terve breviores. Flores breves, latiusculi, poll, longi, flavi, macula purpurea ad 
apices petalorum superiornm utrinque notati. Sepala squaineeformia. 

A leafless slender species, which cannot be confounded with any other. The ra- 
ceme is generally many-flowered, but in weak specimens only a few flowers are pro- 
duced. 


b. Radix fuaiformia. Calcar Jlore cequilongum v. longiua. 

* Caulibua acapiave aimplicibua rariua diviaia parce foliatia. 

9. C« crithmifolla (Boyle, 111. 68) ; foliis omnibus radicalibus bi- 
tripinnatisectis, segments lineaTibus acutis integris v. varie sectis, ra- 
cerao multifloro, bracteis elongatis linearibus pedicellos superantibus, 
caloare florem superante. — C. epithymifolia (errore typograpbico), Wal- 
pera t Rep . i. 120. 

IIab. In Himalaya occidentali temperata, Garhwal, Munro ! Kuna- 
war, Jacquemont ! Royle / — (FI. Apr. Mai.) (v. a.) 

Radix fusiformis, crassa. Caulit Bcapusve 8-poll, ad pedalem, crassiusculus, om- 
nino apbyllus et ebracteatus. Folia radicalia scapo tcquilonga, petiolus basi vagi- 
nans, lamina 1-4 unc. longa, circnmscriptione late ovato-rotundata, subirregulariter 
bitnpinnatisecta, segmentis paucis crassiusculis, magnitudine variis, exemplaribus in 
Garhwal lectis cajteris multoties latioribns ; piunis priraariis longe petiolulatis. Ra- 
cemut subdensiflorns. Bract ea interdum l|~pollicares, racemum totnm superantes, 
r arias pedicellis breviores. Floret pollicares, sulphurei. Fetala apice purpurea ; 
exteriora apice cucullata, acuta, dorso iucraasata v. alata. 

Apparently a rare species, easily recognized by its long-petioled radical leaves, 
leafless scape, and very long, linear, entire, green bracts. Munw’s specimens have 
wings on the back of the upper and lower petals, which are not apparent in the Kn- 
nawar ones, and which, with the much greater breadth of the leaflets, probntfty are 
the effect of the damper climate of Garhwal. 
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10. C. elegan* (Wall. Cat. 1435 !) ; caule debili, foJiis radicalibus 
lon^p petiolatis irregulariter *ternali- v. pinnati&ectis, pinnule paucia 
petiolulatis amplis lobatis, scapo aphyllo v. 1 -foliate, racemo 6-8-floro, 
braoteis late obovato-lanceolatis acuminatis, floribua (in genere maxim!*) 
calcare obtuso, petalo superiore cucullato dorso late alato, ala aecus 
calcar producta. 

„ Hab. In Himalaya occidentali alpina : Kumaon, Blinhcorth ! alt* 
18,500 ped., Str, et WintJ — (FI. sestate.) (t?. a.) 


limbo 2-3-poIlicari, l|-2 poll, lato, segment is pinnunsve £ poll, latfs late obovoti* 
cuueatisve, varie gross? lobatis, lobulis obtusis mucronatwvo. Scapus foliia mqai* 
Ion gas, plemmque nudus. Raccmus 1-2-pollicaris. Bract™ mngnee, pedieellis lon- 
giores brevioresve. Flores pollicares, ob alam latom petal orwu latiores quam in con- 
generibua. Sepala late ovata. Retala lata, aubacuta, dorso apice late alata. Siliqua 
immatara stylo brerior. 

The large broad leaflets of this plant resemble those of C. Afarschalliana and C. 
ptronurfolia. The flowers are the largest of any sj>eciea known to us. Our speci- 


men 8 are not very good, and the species may possibly be more properly referable to 
the section including C. ruiafolia. 


11. C. Goyaniana (Wall. Tent. FI. Nep. 55) ; radice crassa Bi- 
tricipite, foliia radicalibus plurimis longe petiolatia decomposite pinna* 
tisectis glaucis segmentis cuneato-lanceolatia acutis, scapo nudo v. pau- 
cifoliato, racemo dense multifloro, floribus bracteis foliaceis obcuneatis 
laceria occlusis. — Wall. Cat. 1431 ! an Boyle, III . 69. 1. 15./. 2 {mala ) P 
Hab. In Himalaya occidentali leraperata, alt. 8-12,000 pcd. : a Ku- 
maon, Govan / ad Kashmir! — (FI. Jun.) {v. v.) 


Eerba rohusta, palmaris v. bipedalis, crertus, carnosas, emeus, glaucus. Radix 
fusiformis, crassitie pollicis, apice vaginis subrigidis nitidis foliorum vetustorom or- 
nata. Folia radiemin scapo a*quilonga v. brenorn, petiolo clotigato, lamina pinna- 
tim decomposita, iu pinnulas plurimns lobatas lntitudine varias secta. Scapus cras- 
sus, aphyllus, v. baai seu medio 1-2-foliatus, foliis interdum oppositis. Racemus 2-6- 
pollicaris. Bractem glaucie, foliucctc, late caneatie v. cuneato-lanceolatir, apice la- 
cerae v. varie sects'. Fedicclh bractcis breviom. Flores pollicares, lutci. Calcar 
curvum, flore longins. Felala exteriora cucullato. Sepala squaraseformia. Silt qua 
immatura obovato- v. liueari-lanceolata v. cllipticn, stylo lougior, |-|-poUicaris. Se- 
mina aplendentia, arillo parvo lobato. 

A handsome species, very variable in stature and in the size of all its parts, espe- 
cially of the bracts ; it has been compared with the Siberian C. nobilie and C. brae* 
teata , from the former of which it differs in the flowering stem being more of a 
scape, with no canline leaves, or few and small ones, and in the winded outer petals 
and narrower spur. C. bracieaia, again, belongs to the same section as C. rutm - 
folia , and has no near affinity with this. 


12. C. Tibetica (H.f. et T.) ; humilis, glauca, carnosula, foliia 
plurimis decomposite pinnatisectis, petiolo subscarioso vaginante, pinnis 
petiolulatis varie sectis, pinuulis acutis obtusisve, scapo rarissime diviso 
1-phyllo, racemo terminali 3-5-floro, bracteis integris lobatis pinnati- 
fidisve, calcare subrecto flore sequilongo, petalis exterioribua apice cu- 
cullatif acutis carinatis alatisve. 

Ha*. In Himalaya Tibetica occidentali alpina, alt. 14-17,000 ped,: 

% M 
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Str. et WinU Kuuawar, Jae ptemonif Ladakl Zanskarl — (FL 

M) (v, p.) 

# 

jwrvula, sicca flaccida, spithamasa, Radis craasa, elongsta, bitrioeps, «u- 
peroe vagmis an^ngtig folioran delapsorum long© vaginata, Folia Kneari-oolongu, 
uumna l$~3-pollisari, petiole elongato, vaginis elongatis suicatis nitidis palEdia. Fin- 
nat t. pimula breviter petiolat®, magnitudine varies, poll, long®, varie lohafcee 
v* soot©. Rasmus brevis jpedicelli* breviusculia. Sepala squammformia, laeera. 
Floret f-pollioaroB, sulphurei, petalis dorso fusco-brunneo viridique variegatis. Calcar 
apioe paullo dilatatum v. subacutum. Fetala exteriors cariaeta v. ala lata membra- 
n«MWl cristata, Ovarium immaturum lineari-ellipticum, stylo ©quilongum, pendulum, 
glauetrm, poll, lougum. Semina pauca, testa lscvi, arillo parvo. 

** Oaule ramoso folioao (rarius in C. Moorcroftiana et Gortschakovii 
simpUci) i racemo Mppiut diviso. 

18. C. Moorcroftiana (Wall. Cat. 1432 1) ; erecta, robusta, glauca, 
superne glanduloso-puberula v. pulverea, foliis radicalibua plurimis bi- 
tripinnatisectis, pinnis pinnatifidis, pinnulis varie incisis, racemo inter- 
dam basi diviao densifloro, bracteis lanceolatis integerrimis lobatieve, 
petaUs exterioribus obtusis apice late alatis. — C. Griflithsii, Bom. Dicta. 
*et. ii. 14 ? 

Bab. In Himalaya et Tibctia occidental^ alt. 10-17,000 ped.: 
Guge, Sir. et Wint. ! Kunawar, Munro l Pitil Ladak, Moorcroft I Nubra! 
Pangong, H. Strachey ! Afghanistan, Griffith ! — (FI. Aug.) (v. v.) 

Herba plerttraqoe elata, variabilis, plus minusve minute glanduloso-puberula ; va- 
rietates parvas Beaposai, scapo aphyllo, ad scctionem posteriorem pertinent. Radix 
orasan, fusifonnis, bi-rnulticepa, crassitie pollicis et ultra, vaginis nitidis soleatis sub- 
tnembranaceis petiolorum vetUBtorum secpe coronata. Folia radicalia ]ierplarima, 
carnosa, spithameea v. pedalia, pinnatisccta, pinnis primariia distantibus approxima- 
tive, petiolulatis, late ovatis, profnnde pinnatifidis bipinnatiaectiave, fob a caulina 
minora spam. Racemus simplex v. plerumqne basi di visas, densus, multiflorns. 
Rraclea (superiores saltern) lineares, lntegerrimoe, scut®, glandules®, inferiores v. 
omnes pinnatifido-lobatro. Flores speciosi, sulphur ei, $ poll, longi. Sepafa mi- 
nima, laeera. Fed ala cxteriora apice late alata, ala antice seepius products. Siliqua 
linear! -elliptic©, i-pollicares. Semina reniformia, atcrrima, testa nitida cruataoea, mi- 
nutiasime punctulatn, arillo parvo bilobo. 

A very handsome species, peculiar to the dry climates of the 'Western Himalaya, 
Tibet, and Afghanistan. The whole plant is covered with a minute glandular pubes- 
cence ; bat this is only visible with a lens in Strachey and Winterbottom’s Gugo 
specimens, whioh have more glaucous racemes. Small states have simple, seape-like, 
leafless stems, a span high, whilst typical ones have tall branching stems. It is very 
nearly allied to C. Qortechakovii, of which it may he a form, but in that plant the 
bracts are pinnatisect, and it is never glandular. 

Boissiere C, Qrffithsii we have referred to this, though it is not the n. 1419 of 
Griffith in Leman’s Herbarium ; the name would claim priority (that of MoorcrofUana 
not being published) were we certain of the identity, hut no allusion is made by Bois- 
sier to the glandular pubescence, whioh is evident in Griffith’s specimens, and the 
name should Anther have been Grffithii. 

14. C. Oortichakofii (Schrenk. En. Plant. Not. 1G0) j erecta, 
robust* ramosa (rarius simplex), folioaa, glauca, rad ; oe erasaa, foliis 
radicalibua amplis pinu&tisectis bi-tri-pinnati&ectisve, pinnis primariii 
petiolulatis, aegmentis ovatis varie aectis lobnlis a cutis, racemis'denwflorifl 
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brftctok pumatiseciis lobis linearibus, petals exterioribua apioe obtum* 
dorso late v. anguste alatis . — Karel et JSsril. En. Plant, AH, 6ft, Serb. 
11861; Led. FI, Alt. I 748, 

Hab. In Himalaya Tibetioa alpina, alt. 10-16,000 ped. ; Gage, Stt. 
et WwtJ Kunawar et Kashmir, Jacqumontt — (PL Jill. Aug.) (a. a.) 

Distblb. Soongarial 

Statura variabilis, caule simplici v. ramoso ; habitus C. Moorcroftiana. ted. dif- 
fort racemis non glanduloso-puberulis, et bracteis magis pinnatisectia. Folia radica* 
lia simpliciter pinnatisocta ?. decomposito-bi-txipinnati tecta. Pet ala exteriora apioe 
aiata, ua angnsta v. lata, interdum ultra apicem petali producta. Siliqua et semtna 
C. Moorcroftiana. — Exemplar authenticum a Karel, et Kiril. missum caulem aimpli- 
oem 1-8-foliatom exhibet, foliaquc gimpliciter pinnatisecta. 

We hove but one authentic specimen of the Soongarian C. QorUckakovii, which 
agrees perfectly with a small unbranched state of our Tibetan plant. Amongst a few 
fragments of plants brought to us (when in Sikkim) from Nepalese Tibet, arc raoemes 
of Qk Corydalis apparently intermediate between C. Moorcroftiana and C. Oortscha - 
kovii, having the glandular pubescence of the former plant, and the bracts of the 
latter. 

16. C. ramoia (Wall. Cat. 1434 1) ; humilis v. elata, glauca, car- 
nosula v. membranacea, caule gracili flexuoso rnmoso, foliis petiolatis in 
segraenta linearia acuta flabellatira v. teniatim bi-tvi-pinnatiscctis, ra- 
cemis ramos divaricatos termiuantibus, calcaro latiusculo obtuso flore 
nequilongo, petalis exterioribus apice cucullatis subacutis dorso alatis 
ala angusta v. lata integra v. lacera, siliqua late elliptica, seminibus 
splendentibus. 

a. ramoaa; caule elongato debili ramoso, foliorum lobis plerumquc 
angustis, bracteis pinnatiiidis, ala petali dorsalis lata suhiutegra, pedi- 
cel! is elongatis. 

p.vaginam ; caule elongato debili ramoso, foliorum lobis latioribus 
membranneeis, bracteis pinnatifidis, ala petali dorsalis lata laciniata, 
pedioellis elongatis. — C. vagi nans, Hoyle , 111. G8. 

y. nana ; pumila, glauca, caule brevi simplici v. ramoso, foliis fla- 
bellatim pinnatisectis palmatisectisve, petalo dorsali vix alato. — C. nana, 
Moyle, IU. 68. 

Hab. a. ct ft. Per totam Himalayam temperatam, alt. 6-12,000 ped.; 
a Sikkim 1 ad Kashmir ! a. locis editioribus ; £. depressioribus. — y. In 
Himalaya Tibetica alpina, alt. 12-15,000 ped. ; Kumaon et Guge, Sir. 
et Wlnt.f Kunawar, Jacquemont ! — ( FI. restate.) (o. v.) 

Species plernmqne humifuaa, caulibus elongatis v. locis alpinis abbreviatis, 2-polli- 
caris v. bipedalis. Radix fusiformis, elongata. Caul w scepiasime dobilis, laxe vage di* 
varicaiim ramos un, glaucns, siceo viridis v. atro-fuscus. Folia radicalia in var. nana 
plnruna, in var. vayinante pauca, omnia petiolata. Racemi 1-5 poll, longi. Floret 
% poll, longi, snbsecundi, flavi. Pedicelh ^-^-pollicores, fmetiferi decurvi. Sepala 

S eformia, craasiuscula, opaca, fimbriata. Petalum exterius apice cucullatum, 
qne dorso ala lata lacera cristatum/sed interdum vix carinatum. Siliqua pe- 
brevi v. elongato curvo aubpendula, one. longa, stylo breviore tenninata, 
obovato-elliptica, planioscula. Semina pauca, minntissime punctulata, splcndentia. 

All our dried specimens, and these ore exceedingly numerous, from almost every 
province between Sikkim and Kashmir, are of a peculiar grey glaucous hoe ; they 
are excessively variable in stature and habit, and the size, depth, and lobiug of the 
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feed or wing of the dorsal petal C. nonet is rather a dwarf alpine state than a 
marked variety; its stems are sotnefchnes excessively branched from the base. The 
common state closely resembles the Siberian C. Oebleri, differing in the much broader, 
shorter pod. It is also nearly allied to C. Sibirica in habit, but the pod and spur are 
veiy different, the latter being neither so broad nor tamed op ; also to C. comuta, 
Boyle, which has opaque seeds. 

10. O. Sibirica (Pers. Syn. ii. 70) ; caulibus gracilibus vage de- 
cumbeniibus elongatis ramosis foliosis, foliis kmge petiolatis raembrana- 
oeis bi-tri-pinnatisectis segmentis latiusculis 3-5-ndis, bracteis inferio- 
ribus lobatis sectisve, calcare lato flore ©quilongo ascendente, petalis ex- 
terioribua cuoullatis acutia, siliquis parvis linearibua lineari-oboVatisve, 
semmibus aplendeatibus. — DC. Syst. ii. 124, Prod. i. 128. C- Sibirica 
et 0. iuapatiena, Mech. in DC. Prod. 1. c.; Led. FI. Moss. i. 103. C. 
lougipes, DC. Prod. 1. c. ; /Fall. Cat. 1433 !, Tent. Flor. Nop. t. 42 
mala ; non Don, Prod. 198. C. filiformis, Royle, III. 65. 

Hab. In Himalaya temperata etsubalpina, alt. 7-14,000 ped.: Sik- 
kim ! Nipal, Wallich / Garhwal, Hoyle / et in mont. Khasia, alt. 6000 
pad., (hjflitk! — (FI. Jun. Jul.) (o.v.) 

Distbib. Sibiria Baikalcnsis! et trans-Baikaleusis ; Dahuria; Kam- 
tebatka. 

Berba diffusa, gracilis, ramosa, stutnra variabilis. Caulis 6 unc. v. bipedalis, di- 
varicatim ramosus. Folia varie secta, segmentis late linearibus cuneato-obovatisvo 
8-5-fidis, lobis obtusis apioulatisve integcrriiuis v. 2-3-cronati&. Braclea inferiores 
lobatse v. sect®, Buperiores integrtc v. lobat®. FedicelU poll, longi. Sepala 
squamaeformia, laocra, membranacea. Calcar lentc v. abrnpte ascendens, appendicc 
brevi v. elongata. Siltquee 1-i-poliicares, augusto liueari-obovatuc v. lineares, tStIl 
poll. lat«j. Semina splendentia. — A C. ramosa differt, caulibus gracilioribus, foliis 
minus seotis, segmentis latioribus, sed proecipue calcare asceudente breviore et latiore, 
et siliquis angostioribus stylo brevi terminatis. 

This is a very distinct but variable plant. We have examined a multitude of spe- 
cimens, especially from the Khasia (where it is the only species known, and inhabits 
a much lower level than in the Himalaya) and from Sikkim, where it is extremely 
common, and may be followed up any of the valleys continuously from 1 0,000 nearly 
to 15,000 fret elevation, gradually changing its habit and appearance a good deal, but 
retaining the marked character of tho spur, and all the general features of the species 
in a greater or leas degree. We have also examined very carefully all Royle’s and 
Wallich’s specimens, and compared these together and with the Siberian ones. Wal- 
lich’s specimens have pods exactly intermediate in character between those of C. im- 
patient and C. Sibirica . Hoyle’s C. fth/ormis was probably inadvertently proposed as 
new, for it is identical with Wallich’b plant. The Khasia individuals have larger 
flowers and broader wings to the outer sepals than the Sikkim, bat not than Leae- 
bour’s Siberian specimens. Wallich’s figure of C. lonyipes (Tent. FI. Nep ) represents 
a very rnuoh larger plant than his specimens, with the span not at all ascending, 
which they manifestly are in his Herbarium ; his quotations of Pumaria bulbous, 
Thunb. Jap. 277, and C. decumbent, Pera. Ench. 269, both with a mark of doubt, 
we cannot confirm, never having seen authentic specimens, and the descriptions being 
insufficient. 

ledcbour, in the ‘ Flora Bossica,’ states of C. impatient, that if at all different 
from C. Sibirica, its characters depend on the diffuse stem, narrow pod, and short 
pedicel, all which we find so variable in every locality, that we cannot even propose 
to make a variety of it. » 

17. G* conrata (Hoyle, 111. 69) ; caule debili ramoao folioso^ foliis 
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gteuds bi-tri-pinnatisectis, bracteis inferioribus lobatia pinuatisectiave, 
racemo elongato, pedicellia brevissimis, calcare flora sublongiora recto 
apice recurvo v. decurvo, eiliquis brevissime pedioellatis, seminibus 
opacb granulatis.— C. debilis, EdgevjJ in Linn, Soc. Tran*, xx. 60* 

Hab. In Himalaya occidcntali temperata, alt. 8-10,000 ped. : Ku- 
maon, Sir. ei Wint.! Garbwal, Edgeworth! Sirmur, Boyle / — (FI, Jul. 
Aug,) (v.v.) 

Planta glanca, ,vago diffuse ramoaa, habitu omnino C. Sibirica et 0. rymOM. 
Folia longe petiqlata, membranaoea j segmentis late cuneato-obovatis oblongiave, 8- 
5-fidia, lobis obtuais apieulatisve, integemmia 8~3-crenati*ve, Jtacemi atncti, pol- 
lieares. Bractea varie lobatee v. sect®, rarius integerrimee. Sepal a minima, sqna- 
meeformia, Petalum posticura apico concavom, acutnm, dorso alaturn, ala uunquam 
lobata, v. nudnm. Siliqua lineari-obovata v. late obovato-oblonga. — A C. Sihtrica 
differt, racemis elongatis, calcare longiore nou ascendentc, pedicellis brevioribus, sill- 
quia majoribue et latioribua, et pru*cipue ab omnibus seminibus opacie granulatis.— *• 
A C, Bmgeana (e China orta) differt statura, segmentis foliorum araplis, raoemo 
elongato, bracteis multoties minoribus et minus scctis, floribus mqjoribus flavis (non 
purpurois), forma petalorum, et siliquis minoribus in stylum uon attenuate. 

Royle describes the spur as erect, but it is not so in his specimens, which are not, 
however, in seed, and therefore cannot be satisfactorily identified. 

18. C. chaerophylla (DC. Prod. i. 128); erccta, robusta, foliosn, 
ramosn, foliis amplis bi-triteruatis pinnatiscctisve subtus glaucis, lobis 
deeurrcnti-coadunatis ultimis divaricatis varic obtuse incisis, racemis 
ramosis multifloris, floribus secundis, bracteis parvis lobotis, pedicellis 
brevissimis, calcare gracili, siliquis parvis lineari-obovatis, seminibus 
splendentibus. — Wall. Cat. 1428!; Tent. FI. Nep. 52. t. 40; Don , 
Prod. 198. 

Hab. In Himalaya temperata, alt. 6-10,000 ped.: Sikkim! Nipal, 
Wallicli! Kumaon, Madden! — (FI. Juu. Jul.) (p. v.) 

"Radix valida, lignosa, fusiformis. Caules elati, foliosi, carnosuli, glRucescentes, 
2-4-pedoles. Folia longe petiolata, pedalia, lamina spithamiea, trisecta, lobis prima- 
riis longe pctiolulatis, demum bi-tritematis jpiunntifidisque, lariuiis varic incisis, ulti- 
mis lincanbuB obtusis divaricatis. Racemi compositi, e basi divisi, ramis strictis, 
basi foliosis. Flores plurimi, aurci, graciles, 1 poll, loogi. Scpala minima. Calcar 
elongatum, rectum v. asceudens, flore longius, appendicc flliformi. V el ala exto- 
riora apice concava, acuminata, dorso brcviter cristata. Siliqua porva*, patentes, ^ 
poll, long®, breve pedicellate, lineari-obovatre. Semina paoca. 

A remarkably handsome, most distinct species, well figured in Wollicb’s * Tcn- 
tamen,’ where, however, the specimen represented is young, and the spur is very 
much shorter than in any of his own or our individuals. 

19. O. geraniifolia (H.f. cfc T.) ; suberecta, ramosa, foliosa, foliis 
deltoideis ternatim sectis, segmentis bipinnatifidis v. basi pinnatisectis, 
laciniis lineari-oblongis decurrenti-coadunatis iuciso-lobatis, racemo ra- 
moso, bracteis foliaceis incisis, calcare gracili flora longiore, petalie ex- 
terioribus concavis acutis dorso vix alatis, siliquis secundis patulw breve 
pedicellate lineari- v. elliptico-obovatis, seminibus splendentibus. 

Hab. In Himalaya onentalis exterioris temperatae sylvis : Sikkxm, 
alt. 8-9000 petf.I — (FI. Sept.) ( v . v.) 

A C. charophylla, qua affims, differt, lobulis foliorum acuminatis, racemis breviori- 
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W floribus krias rapemoeis, loggias pediocllatis, bracteizqne muitoties msgQribaAr~ 
Jb&r longe petiolata, subtus fifiSta, J%j«» aturca, 

o« Aocfoc /to^rasi. (Mmt breve, $a ecatxm, 

20* O. l&tlflora (H.f, et T.) ; oaulibus v. scapis foliiaque e radice 
r. oaule brevi plurimis, foliis longe petiolatis glaucds bi-tri-pinnatiseo- 
tia, aepnentis petiolulatis ultimia lineari-oblongie, scapis medio 2-falia- 
tisranus subumbeUatim ramoais, floribus subumbellatis longe pedicel- 
latis, bracteia magma linearibus, calcaxe brevi obtuso, petalia exteriori- 
bus latis dorao late alatis. 

Hab. In Himalaya orientali alpina, alt. 12-15,000 ped.: Sikkim, ad 
Tankra ! — (FI. Aug.) ( v . r.) 

Herb a papilla, 2-4-uncialis, glancescena, crespitoaa, carnoeula, deco nigra, fUc- 
ekb. Mhvsoma simplex, gracUe, 6 -poll. y. pedale, apice foliosum. Folia radicalia 
plnrima, late ovata v. ovato-doltoidea, 1-2-poUicaria, apicdbus segraentorum acutis, 
petiole gracili 1-2-polHcari, bad late me mbranaceo- vaginante. Scapi basi nudi, 
mterdam ad axillas foliorum umbellatim ramosi, ramo intcrmedio floruero, laterali- 
bus 2-phyllis, supra medium 2-foliatis, foliis oppositis petiolatis, radicalibus consimili- 
bus interdum ad petiolom vaginantem squamceformem reductia. Flores 3-6, pro 
planta magni, pedicello breviores, pallide carulei, apice flavidi. Braetece elongates, 
simplices, linoarea. Sepala squamceformla, lacera. Petala oxteriora brevia, lata, 
dorso late alata, ala interdam secus calcar product® Ovarium lineari-ellipticum, 
moltiovulatum ; stylo brevi ; stxgmate reniformi. 

A very remarkable and distinct little species, readily distinguished by its long rhi- 
zome, many scapes and radical leaves, pairs of opposite leaves on the scape, which 
is simple or branched, long linear erect bracts, large, very broad, pale blue-grey 
flower, and very short broad spur. 


21. C. Ajitragnlina (H.f. efc T.); erecta, robusta, subrigida, 
glauca, caule sulcato subsimplici, foliis caruosulis bipinnatiscctis, seg- 
ments petiolulatis parvis pmnatifidis lobatis aristato-acuminatis, ra- 
cemo densifloro, bracteis subulatis membranaceis albis, calcare brevis- 
simo obtuso, petalis exterioribus planiusculis, siliquis magnis pendulis 
Unearibua. 

Hab. In Tibetia occidental!, alt. 14-16,000 ped.: Nari,prope Bekar, 
Jacquemont ! Ladak ! — (FI. JuL) (t>. v.) 

Herb a robusta, glauca, 1-2-pedalis. Caulis basi reliqoiis suberosis vaginarum cir- 
cumdatui, collo diametro pollicari, superno crassitie penn® anserin®, sulcatus, simplex 
▼. divisus. Folia omnia conformio, ovato-oblonga, radicalia plnrima, c&ulina alterua 
petiolata, 3-6 poll, longa, laciniis crassis coriaceisque, caulinis petiolo basi obscure 
dilaiato, segments polL longis, latis angustisve. Bacemus brevis, densiflorus, 
floribus imbricatis subpendulis. Bractea pa me, deciduae, 4 poll. long®. PedieetU 
breves, crassi, curvi. Flores poll, longi, flavi, anguste dongaiL Sepala lan- 
ceolate, subulata, basi rotundata, fimbriato-lacera. Petala subcarnosa, exteriors apice 
abrupte acuminata, tpidbus recur via, marginibua membranaceis, lateral ia libera; cal- 
care nrevi obtuso incurvo. Ovarium lineari-lanceolatum, stylum gracilem eequans ; 
stigmate parvo ; ovulis plurimis. SHliqua magn®, strict®, pendul® v. cemuse, 1-1^ 
poU. long®, poll, latce, in stylum pugioniformem august at ee ; valvos tumid®. Se- 
mina spfendeatia. 

A most distinct speoiee, conspicuous for its size, robust habit, glaucous hue, brittle 
texture when old, and its curious subulate bracts, lanceolate-subulate sepals, recurved 
tips to the outer petals, very large siliquee with rigid persistent' pungent styles, and 
large seeds. It varies extremely in the use and catting of the leaf-lobes. Jacquc- 
i&Mt’s specimens were accidentally mixed witfj. C. Qortschakevii. It ig nearly 
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to <7, itrieta, Led., ¥1* AH., hut the lwvtt differ, and in the ahum on of the 
fr*H of the letter pleat we are unable to unite them. 

32. C. meifoHa (Wall. tent. FI. Nep. 52. t. 41) ; robusta, erecta, 
raraosa, foliosa, folils supradecomposite pinnatisectis, eegmentia lineari- 
oblongis capiflaceisve, racemis brevibus densifloris, bracteis peotinatis 
euperionbusve integris, calcare obtuso fiore i breviore. — DC. Prod , i. 
128 J WaU, Cat, 1427 1 

Hab. In Himalaya alpina et subalpina : Sikkim, alt. 12-16,000 ped.! 
Nipal, Wall,! Kumaon, Blinboorth! Kunawar, JacquemorU! — (FI. Jul, 
Aug.) (o.o.) 

Herb a crassa, glauea, 8 unc. v. 8-pedalis. Radix valida, fnsiformis. Folia ra- 
dicals pcrplurimo, auberecta v, patentia, aegmontia confertis, forma variia, semper 
angostis, acnminatis. Racemi ad apices ramulorum 1-2 poll, longi, breves, denai> 
flori, ob bracteas foliaocas quasi foliosi. Bractea magnsc v. parv®. Pedicelli validi, 
superiorea axillares elongati, 1-2-pollicares, curvi. Flores Bordide aurei apicibus 
purpnrcis, 1 unc. longi, npice ob alam petalorum latam dilatati. Sepala squam®- 
formia, subcoriacea v. carnosa. Ovarium breve, ellipticum. Siliqua ± poIL longs, 
latiuscula ; semiuibus 4-6, biseriatis (atris, luddiB, Wall). 

23. C. flabellata (Edgew. in Linn. Soc. Trans, xx. 80); erects, ri- 
gida, robusta, glauca, valde ramosa, caule striato, foliis longe petiolatis 
pinnatisectis, pinnis petiolulatis obcuneato-flabellatis, bracteis parris 
setaceis, pedicellis brevissimis, floribus curvis, calcare flore breviore, 
siliqnis linearibus uirinque acnminatis. 

Hab. In Himalaya et Tibetia occidcntali alpina: Kumaon, 11,500 
pcd., Strachey et Wint,! Garhwal, 9-10,000 ped., Edgeworth! Ladak et 
Zanskar glareosis, alt. 10-12,000 ped. ! Gilgit, 5000 ped., Wvnter- 
bottom! — (FI. Jul. Aug.) (v. v.) 

Uerha glauca, 3-pcdalia, caule crassitic pennro olorinro. Folia forma voria, linearia 
v. lincari- v. ovato-oblonga, spithamrca et ultra; piniiulis remotis l£-2 poll, latis, 
Bimplicibus lobatisve, margine extoriore crcnulato v. integerrimo, intcrdum 2-8-par- 
titis. liacemi ad apices ramulorum subpaniculatim raraosi, stricti, dcnsiffori. Brae- 
tea pusilljc, Pedicclh breves. Flores horizontales, poll, longi, flavi, curvi, su- 
perue coucavi, calcarc ct apicibus petalorum ascendcntibus. Sepala senriosa, dentate, 
subulate. Pet ala angusta, exteriora apice cucullata apiculata, dorso nuda v. carinate ; 
calcare inftato, florc \ breviore, apicc dilatato dccurvo. Siliqua A-l poll, long®, 
juniores elliptico-ovnlec, maturtc linearcs, stylo recto terminate) , valvec subconcav®. 
Semina 8-10, biseriata, punctulata, nitida. 

Edgeworth describes the siliqua) as ovate, which iB not the case in his or our sped* 
mens. 

24. O* adiantifolia (H.f. et T.) ; suberecta, e basi ramose, ramie 
crassiusoulis glaucis, foliis remote pinnatisectis, segmentis petiolulatis 
cuneato- v. reniforrai-flabellatis crasse coriaceis, racemis basi ramosis 
apicibus bracteis elongatis setaceis capillaceo-acuminatis crinitis, cal- 
care bwivi inflate, sepalis basi fimbriato-laceris, siliquis linearibus utrin- 
que acuminatis. 

Hab. In glareosis Himalaya occidentalis alpina .- Kishtwar, alt. 12- 
14,000 ped.!— ^Fl. vere.) (v. v,) 

RaSx fnrifongis, crassa, denique vaginis suberosis perskteatibus foliormn defcqv 
sornm coronate. Coulee 6 poll,, v. 2-pedates, basi ssegnus decumbent**, glaacs. 


fw>ea inojoa,. 


* 7 * 


[ftmarittcM. 


JWk circumscriptione iiweri-obW*. Finmd* 2-5-j«gte, spates, H f*&- k** 
varie crenato-lobates, ran as integemmse, bad stepiaa cordotss. Macemi breves, deft* 
riflorL Pedicelli brevisaunL Bracts* floribus £ breviores, patentee, membrtraaeeas, 
august© subulate. Floras ten reofci v, calcaro et apieibns pet alarum seosim asoeaden- 
tibas, | polL longi, rose!. Sepal* eloiigato-aubdata, membranacea. Fetal* exte- 
riors apice concava, abrapte acuminata, interiorilms apice emarginstis ; calcare hem 
inflato apice obtuso incurvo. Siligua immature \ poll, long®, stylo recto valido 
terminate,— C-ficbellat* afflnis, differt prsecipuc statura humiliore, fbliortun pinnfl 
paueijugis, floribus majoribns roseis minus curvis, et bracteis elongatis subulatis. 


3. DICENTRA, Bork. 

Didytra, DC., DactylieapnoB, Wall., Macrocapnos, Boyle. 

Sepala 2, decidua. Petala 4, libera, anticum et poaticum basi saccata 
v, calcarata. Stamina 6 ; filamenta libera v. basi distincta, superne co- 
alite, juterraedio cujasvis synematis basi processu calcariformi auoto. 
Ovtda juxta placentas inter valv ulares plurima. Stigma bilobum. Cap- 
tula siliquosa v. baccata, valris linearibus raembranaceis v. ovatis oar- 
nosisque j placentis seminibusque ut in CorgdaU. — Herb© glaberrim#. 
Indices, plerumque scandentes, radicibus perennantibus , caule Usreti ramoto 
gracili camosulo , foliis opposite decomposites, petiolis cirrhosis, pinnulia 
3-nerviis ovatis membranaceis, racemis oppositifoliis nutaniibus . 

All fche*Indian species of this pretty genes are scandent, whereas most of the 
American and Siberian ones have bulbous roots, radical leaves, and the flowers on erect 
scapes. There appears to us to be no grounds for dividing the genus, either on this 
account or on the form and structure ' of the pods, os the same differences of habit 
occur in Corydalis, and there is a transition in the structure of the pod from the 
membranous linear valves of the first section, to the more or less fleshy, broad, and 
almost indehiscent ones of J). thalictnfoha. 

Sect. 1. — Siligua linearis ; valvis membranaceis. 

1. D. tornloia (H.f. et T.) ; corymbis 6-8-floris, Biliquis anguste 
linearibus torulosis, seminibus uniseriatis opacis granulatis basi stro- 
phiolo cinctis. 

Has. In montibus Khasia, graminosis alt. 5-6000 ped., Griffith! — 
(PL Aug.) (v. v.) 

Berba tenella, glaberrima, glauca, 8-10-pedalis. Caules scandentes, debiles, au- 
gulati. Folia 2-4 poll, longa, e basi bi-tri-piunatisecta, pinnis primariia longissime 
petiolulatis, divarioatis; pinnulis paucis, remote, £-£ poll, longis, cllipticis, acutis 
aenminatisve, membranaoeis. Petiolus basi simplex, npioe sseptua in ramos capi Hares 
cirrhosos dichotome di visas. Pedunculi oppoaitifolii, £-2 poll, longi, gradles, apice 
subumbellatira corymbosi. Bracts* membranace®, lineares, pedi cellos subsequantee, 
marginibus laoeris. Pedicelli 6-10, £-4 poll, longi, gradles, atricti, superne subin- 
crassati. Flores penduli, £ poll, longi, aurel Sepal* lineari-aubulata, flore H 
breviora, membranacea, margins plus minusve lacera, basi dilatata fimbriata. Pe- 
tal* exteriors apice breviter cucnilata, abrupte acuminata, basi saccata, interiora in- 
fra apieem in rostrum breve bicuspidatum ultra petala exteriors breviter porrectum 
coalita, lamina cujasvis brevi panduriformi, ungue capillari elongate libsro. Syne- 
mat* basi calcare brevi incurve instructs. Ovarium lineore, ovulis plurimis ; style 
gracili; digmate subquadmto, bilobo, basi utrinqoe in cornu pMucto. Siligua 
l£-2 poll longs, cum, torulosa, in. stylum validum angustata. Semina 15-20, al- 
tern*, miyusculs, basi rtrophiolo bilameUato inclusa, * 
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». D. Rojld (HX el T.) j oomnbis 2-3-floris, siliqui* late Mnea* 
ribua, semMbas biseirctia atris nitidis, strophiolo mediocri. 

Hab. In Himalaya teiwerata, alt. 5-6000 ped. : Bhotan, Griffith? 
Sikkim! Garhwal, Eaglet Simla, D** Dalhomief et in Mont, Kbasia, 
graminosis alt, 5-6000 ped.l — Mai.-Jul.) (v. v.) 

Maria 8-pedalis, decumbens y. subsoandena, Kabitu foliia floribusque priori simil* 
Haas, divert prcecipue Colombia pauci(2-8)floris non Bnbnmbellatu, sepalis breviori- 
bus, siliqua breviore et latiore, seminibus biseriatis nitidis, strophioloque parvo. — So* 
pale ovato-subulata, flore multoties breviora. Fetal* exteriora calcare bred lata, 
apice brevissime acuminata, interiorum lamina late spathulato-orbiculata, baai bifida, 
ungne capillari. Stigma lunatum. Siliqua 1-£~1£ poll, longa, £ poll, lata, valvis 
planiosculia non torulosis. 

Sect. 2. Dactylicapnos. — Siliqua ovata, elliptica v. oblonga j semi- 
nibus utrinque biseriatia perplurimis ; valvis carnosis membra* 
naoeisve. — Dactylicapnos, Wall. Tent. FI. Nep. 51, 

S. D. Bcanden* (Walp. Rep. i. 118) ; racemis sub-lO-floris long© 
pedunouktis, sepalis subulatis v. triangulari-ovatis, Biliquis elliptic^, 
valvis membranaceis, seminibus basi lmvibns ambitu gran ul at is. — Di* 
elytra ecandens, Don, Prod. 198. Macrocapnos, Foyle in Lindt. Introd. 
Nat. Ord. ed. ii. 489. 

Hab. In Himalaya temperata, alt. 5-6000 ped.: Nipal, Wallich f 
Kumaon, Sir. at Wint.I Garhwal, Edgeworth. — (FI. ©state.) (*. s.) 

Eerba tenella, alto acandens, caule tenoi flexuoso angulato. Folia alterna, 8-6 
poll, longa, &b ima basi tripinnatisecta, pinnit primariis longo gradlo petiolulatis, 
forma et magnitudine variis, pleruraque pollicaribns, late ovatis, obtusis apicolatis 
acutisve, sUbtus glaucis. Fedunruli interdum ramosi et foliosi, pleruinque simplicca, 
gracilcs, 3-pollicaree, apice rocemoai floriferi. Bractees parvee, aubnlatee. Pedtcelli 
inferior 1-polli cares, filiformes. Flores immaturi tantnm dissecti. Siliqua polli* 
cans, 4 poll, lata, anguste elliptica v. elliptico-ovata, in atylum validum J-pollicareni 
anguatata. Valves subcoucavtc, mcmbranacete. Semina atra, subnitida. 

This is the plant mentioned by Hoyle (111. 68), which he Bays so closely resembles 
D. thalictrifolia in all respects but the pod os to be otherwise undiatinguishable, add* 
ing that Wallich’s specimens of the two are confounded in the Linnasan Herbarium. 
We have adopted Don’s name for it, rather than propose a new one, though Don’s 
character is wholly insufficient, and applies equally to both. Hoyle’s character of 
the five-winged stem we are unable to verify. Our doubts as to the validity of the 
character drawn from the pods are expressed under the following species. 

4. D. thalictrifolia (H.f. et T.) ; siliqua ovato-oblonga v. late 
elliptica, valvis carnosis, seminibus basi granulatis ambitu tubercuk- 
tie v. asperis. — Dactylicapnos thalictrifolia, Wall. Tent. 51. t. 89, Cat. 
1426 l ; Sweet, Brit. FI. Card. eer. ii. t. 187. 

Variat conspicue forma et magnitudine piunularum et sepalor urn, valvis 
siliqute carnosis v. submem bra naceis, semiuibus granulatis asperis ve. 

Hab* In Himalaya temperata centrali et orientals, alt. 4-8000 ped. : 
Bhotan, Griffith ! Sikkim, umbrosis ! Nipal, Wallich / et in mont. Aba- 
sia, alt. 5000 ped. 1— (FI. Sept.) (v. v .) 

Priori rimillima, et vcrosimiliter non distincta. Forms major lock depress:* oe- 
onrrit, piimulis amp!U 2-poUicaribnft basi cordatis, fioribus poUicaribos et swqns vaddp 
carnosa ; lock editioribu* humilii ct omnibus partibns minor evadit. Petal* exte- 
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tfmbak !& mm erticuWos product*, upicibue concavis ob Ms ▼, brevia«ime acu- 
ndnatis; interiora lamina ohovi^rotnndatajbasi oontracto, oblique bilobe. v. corihda, 
sfioe rostrata ; appandioe diktats subiufiaia. Stigma lanatnm. SiUgua >f-2£-pol3i- 
<WWs. pkrnmqw exacte eSxptiose v. elliptioo-ovat», cylindrace® t. comprwaie, rarras 
bail kuncata; y. oordatm (cf. Io. Teal rl. Nep.), in stylum validum |-4*poll. angus- 
tatw. Vulva nunquam omnino indehisoentes, stepiaaime fwdte selutm, rubrse, volli* 
bn* humidi# saooalentfe, eollibus aiccioribus snbmembranaoea. Semina oblique 
obovaia, eubgibba, ban utrinqne areola minus granulate notata, ambitu plermnque 
•abbitpido-granuiata. 

This is a very abundant Sikkim plant, whose extreme forms we have in vain at- 
tempted to separate by any constant characters j whilst yet in that country, however, 
We convinced ourselves that they all belong to one highly variable plant, end oar 
subsequent examinations, with the aid of Wallich’s and our Khasia specimens, have 
confirmed that conclusion. In the latter country we found it at the Kala Pani Bun- 
galow only, where it is abundant. *We further much doubt whether D. scandene 
be distinct from this ; in the absence of perfect flowers we cannot pronounce posi- 
tively, but the membranous valve of the pod is of itself not a sufficient character, 
and the markings of the Burface of the seed vary so much in the Sikkim plant, that 
we cannot lay much stress on them. 

4. HYPECOUM, Tourn. 

ChiasoBpermum, Bemh. 

Sepala 2, decidua. Petala 4, exteriora antieum et posticum, obtusa, 
triloba, aubunguiculata, interiora trifida, lobo medio eochleariformi. 
Stamina 4, petalis opposita, basi uuda v. utrinque glandula stipata; 
anther© biloculares. Ovarium 1-loculare, ovulis in placentis intervnl- 
vularibus pluribus, isthmis transversis sejunctis. Capsula siliqu©fonnis, 
intua artioulata, artiouli9 monoapermis indehiacens v. dehiscens. Se- 
mina compressa, umbilico ventrali lincari. — Herb© Mediierranees orien- 
tates et Sibiriccp, paUca Indices, annua, succo aqueo, radice fusiformi , 
foliia glaucis pinnatiseetis, scapis caulibusve pluribus simplicibus tel di - 
visis, floribus terminalibus. 

Ibis curious genus » intermediate in many respects between Papaveracea and 
Pumariacea, having the flower much more regular than in most Pumariacea, but 
not so regular as in Papaveracea ; in the characters of its petals it resembles Epi- 
medium and j Bongardia amongst Berberxdea, as also in its definite stamina being 
opposite the petals. The glands described by Endlicher at the bases of the filaments 
are hardly visible in the species we have examined ; when developed they probably 
represent the appendix within the spar of Corydalts, and are possibly also analogous 
to the glands of Crucifer a, and remotely to the glandular bases of the petals of Iter- 
berie. The middle lobe of the inner petals resembles a deformed anther, and is said 
by some authors to be occasionally poliiniferoua, an observation we cannot confirm. 

The opposition of the four stamens to the petals in this genus would seem to confirm 
Xiudley’s suggestion, that the corresponding lateral one-celled anthers of each bundle 
in Fumaria, Corydalts, etc., are the half-anthers of one stamen, for this would reduce 
the stamina! senes of those genera to the same numerical formula as occurs in Bype- 
cat m, Bfdmeditm, and JeerontAus : and the two oentral perfect stamina of Corydalut, 
Pomona, etc., being opposite the outer petals, the abnormal fission of the two lateral 
stamina may theoretically be supposed to result from the tendency to cohesion of all 
the filaments in that Order being partially overcome by thr great irregularity of their 
oorollt. Supposing that the disposition of the stamens and petals of Bypecoum had 
been the prevalent owe in Fumanocea, and that at Fumaria, Corydalu, eta., excep- 
tional, the correctness of the above explanation would probably never havq been 
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qu esti on ed. The same argument we consider opposed to Lindley’i view of the seaNb 
of ftmmfa** being bracts, the outer petals, sepals, etc.* the amor skm* tram 
tab, chiefly because the relation of the stamens to the petals is, as above Stated, w 
actlv what occurs in the Berberkleous genera mentioned above, and because Mean m» 
in rapmeracem has also only four petals and as many stamens. 

De Candolle (Syst. ii. 101 ) says, that according to Schultes, Ohs. Bet. 86, M. pm 
cumbene has sometimes four sepals and six stamens. This increase of the number of 
sepals is farther opposed to the view of the sepals being bracts, and the pretence of 
six stamens reduces the genus to the hexandroue type common to ail other Fmati* 
acea. The position of the two additional sepals and stameus is not given by De 
Candolle ; but if the six latter consist of two pairs, opposite to the smaller petals, and 
consequently to the outer sepals, it affords an additional point of affinity between 
Fumariaoea and Crucifer a, and favours M. Gay’s views of the identity of the its* 
minal formula in these two Orders (Ann. Sc. Nat. ser. 2. xviii. 216). 

Grisebach (ML Bnrael.) describes the anthers as eight, combined into four pha- 
langes, as follows Antherec 8 in phalaugibus 4 distinctis petalo oppositis binatim 
conjunct® j” and again, “Stamina tctradelpha per paria petalo opposite” (Grundriss 
der Syst. Bot. 70), but in our specimens (aud all others we have examined) the sta- 
mens are as described by other authors, namely, four opposite the petals, with some- 
times a real or perhaps only apparent cohesion of the anthers. 'I he anthers are com- 
pletely enclosed within the middle lobes of (he lateral petals during impregnation, 
when the lobes retain the pollen in contact with the stigma, exactly as the lateral 
petals do in other Funtariacar. Indeed, the bud of Hypecoum scarcely differs from 
that of a spurless Corydahe in appearance, the outer petals being sharply keeled at 
their conuiveut apices, and the inner enclosing the anthers in their tips. 

Bernhardi (Liunma, viii.) regards the sepals as bracts, the two outer petals as 
sepals, and the two iuncr as stameus aud petals combined: but this appears to us 
to be a purely hypothetical view, and not supported by any anatomical or morpho- 
logical facts in the structure of these organs or thoir relations. 

We have in vain endeavoured to find any character whereby to separate Chieuso- 
spenmum gcncrieally from Hypecoum ; the articulation of the pod varies greatly in 
amount, and is shared by Hypeeoum to a considerable extent. 'The forms of this 
genus are, like all cut -leaved herbaceous annuals, excessively variable in habit and 
foliage, and there are probably extremely few good species, 

1. H. procumbens (Linn. Sp. PI. 181); siiiquis arcuatis sub- 
compressis, sepalis ovatis, petalis exterioribus late obcuneato-trilobis, 
interioribus alte trilobis, lobo intermodio spathulato margine subeiliato. 
— Sibtfiorp, Flor. Grac. ii. 40. t . 155 ; Schkuhr, llandbuch , i. 90. i , 27; 
DC. Syst. ii. 102, Frodr. i. 123. 

Hab. Punjab ad Peshawar, Vicary! Multan, Edgeworth / "Salt range,” 
Fleming ! Beluehistan, Stocks ! Afghanistan, Griffith ! — (FI. vere.) (v. s.) 

Distrib. Kegio Mediterranea ! et Caspica ! Asia Minor! Mesopo- 
tamia! Persia! 

Herba procumbens, annua, glauca, spitliamica. Folia radicalia in ladnias an- 
gustas bitripinnatisecta. Caules v. scapi 2-4, decumbentes v. ascendentes, terete®, 
leeves. Bractea vCrticillat®, 4-1-pollicarcs, lacerm. Flores panel, pedicellati ; ala- 
basin nutantes, aurci, poll lati. Sepala fugacia, late ovata v. ovato-lanceolata, 
acuminata, petalis £ breviora. Pet ala exteriora late obovato- v. cuneato-rhombea, 
plus ininusve sinuato-triloba, lobis lateralibus lincari oblongis obtusis, intermedio 
spathulnto, forma varia, oblonga, rctusa v. bifida, margioibus fimbriato- v. siimalo- 
deutatis, Anther a connectivo plus minusve ultra loculos producto ; filamenta dila- 
teta. Stigma biwure. Sthqua linearis, noli, longa, 2 lin. lata, ntrinque at- 

tenuate, comprcssa, Bpongiosa. Semina obliquo obovate, arillo parvo instruct*, testa 
lav! bruunea. 
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f tnslkk in foliage Mid ske of flower, as are el! the specie® of the genus; also in 
fte form of the aep&b and petals ; the inner petals hare the mi ddle lobe forger or 
smaller than the lateral, and metre or foee fimbriated. 

2. H* iMtoeirpnm (H.f. et T.) ; floribus pallide purpureis, se- 
palie ovnto-IanoeolaUa, petatis extorioribus late obovati* interioribua 
trifidis &>bo mtermedio spathalato, siliquis gracillimis. 

Has. In Tibetia occidentali, frequens arris alt. 9-12,000 ped.) in 
Himalayae Ubeticse arenosis : Sikkim, alt. 12-14,000 ped. ! — (FI. Jul.) 
(»• «•) 

fferba gracilis, annua, diffusa, statura valde varmbilia, 8 .poll. v. bipedalis. Folia 
nufioaKa plurfma, patuk, lineari-oblonga, piimatisecta, 2-4 poll, longa, piwms \ one. 
lon^ia, remotis, late ovafcis, pinnatisectu, lobia dentatis acuminatis. Oaule* plnrimi, 
basa decumbentes, ampins elongati, simplicea v. pluries dichotome ramosi, bracteis 
sectis, PedicelU filifonnes, bractoolia setaceis involucrati. Flore* pallide porpnrei 
▼. lilacini, poll. lati. Sepala petalis $ breviora. Fetal a extenora apace snb- 
coriacea, vSrima, interiora minora, vix ad medium fisaa, lobia lateralibns obtnsia, in- 
tennedio fote oblongo, sessili, cueullato, margiuibus incurvis iutegerrimis. Stigmata 
2, reenrva. Siligua> pollicares, vix | lin. lat», gracillim®, compress®, 8-10-spermas, 
articulis indchisoentibus, facile solatia. Semina oblique oblonga, loculos implentia ; 
testa anbeoriaqea, brannea. Albumen carnosum. 

Very closely allied to the Siberian Chiazospermmn erectum, Bemh., in habit, co- 
lour of flowers, form of sepals, and slender siHqua, but the latter are very different in 
structure, showing no trace of valvular dehiscence, but breaking across at the joints 
even before the ripening of the seeds, which adhere firmly to the cavity of the peri- 
carp. The C. lactifiorum, Karel, et Kiril., of Soougaria, seems the same as <7. erec- 
tum, the inner petals in our (authentically named) specimens of it differing in no way 
from those of other species of Ilypecoum ; and the character of their middle lobe 
being antheriferous, is cither inconstant or founded in error, and possibly arises 
from the pollen being sometimes adherent to its cncullate face. 

Our Sikkim specimens ore very much smaller than most of our western Tibetan 
ones, but agree in all essential characters. 
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Synonyms in italics. An asterisk (*) signifies that the species is not Indian, but alluded to 
at the page. 

Page Page Pam 

AcQidtum,!. . . . 54 Alphonaea, Hf. et T. 152 A. villosa, Royle . . . 24 

Atees, Royle ... 58 lutea, Hf. et T. . . 158 vitifolia, Ham. . , 20 

cor datum, Royle . . 58 veutricosa, H.f. et T. 152 Wallichiana , Royle . 19 

delphinifoliwn, Rch. 57 Zeylanica, H.f. et T . . 153 Wightiana , Wall. . 28 

dissectum, Don . . 57 Anaanirta, Cblebr. . 185 Anemones .... 12 

ferox, Wall. ... 50 cocculus, W. et A. .185 Anemonospermos §,BC. 21 

ferox, Wall. ... 67 paniculata, Colebr. , 185 Anneslea spinosa, Roxb. 245 

heterophyllum, Wall. 58 Anaxagorea, St. HU. 144 Anona, L. . . . .114 

leave, Roylo ... 55 *Javanica, JBlume . 145 Astaiica, L. . . .115 

lnriduro, H.f. et T. . 55 •prinoides, St. HU. . 145 hamata, Dan. . .128 

Lyeoctonmn, L. . . 55 Zeylauica, Hf. et T. . 144 *muricata, L. . . ,115 

multifidum, Royle . 57 Anemonanthea §, DC. . 21 reticulata, L. . . . 115 

Napellus, L. ... 57 Anemone, L. ... 19 squamosa, L. . . .115 

palmatum, Bon . . 56 Albana, Sfev. ... 19 Anonejo 114 

rotundfolium , K. K. 57 biflora, DC. ... 20 Akonaveje .... 86 

variegatum, L. . . 56 curia. Wall. ... 6 * Antitaxis, Miers . . 175 

virosum, Don ... 56 demisaa, H.f. et T. . 28 Aquilegia, L. ... 43 

Acrotroma, Jack . . 64 discolor , Royle . . 22 alpma, L 40 

Arnottianum, Wight. 64 dubia. Wall. ... 23 anctnonoidcs, Willd. . 48 

costatum, Jack . . 65 elongala, Bon . . 25 atrata, Koch ... 46 

lanceolatum. Hook. . 65 Falconcri, Thoms. 21 atropurpurea, I)C. . 44 

uniflorum, Hook. . 64 gerannfolia , Wall. . 23 *Canadonsis, L. . . 44 

Wightianum, Wall. . 64 Qordschakowii , K.K. 20 cxrulea, Torr. . . * 44 

WtghUanumffl.dk. 65 Govaniana, Lindl. . 24 Bavurica, Patr. . . 44 

Aetna, L 59 Govamana , Wall. . 22 formosa , Fisch. . . 44 

acuminata, Wall. . 59 Gnffithii, H.f. et T. . 21 fragrans , Benth. . . 40 

•alba, Big. ... 59 *Ilepatica, L, . . . 21 glandulosa , Fisch. , 46 

arguia, Nutt. . . 59 hispida, Wall. . . 28 glandulosa, Kn. etW. 46 

aspera, Lour, ... 61 longiscapa , Wall. 24 hybrtda, Sims . . 44 

brachypeiala , DC. , 59 mollis, Wall. ... 22 jucunda,¥nch.et Mey. 46 
Cimicifuga, L. . . 69 narcissiflora, L. . . 24 Kanawerensis, Camb. 46 

frigtda, Wall. ... 59 obtusiloba, Bon . . 22 leptoccras, Lindl. . 46 

rubra, Big. ... 59 obtusiloba, Lindl. 24 ( epfoceras , Nutt. . . 44 
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